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JOB COVPLETI ON REPORT

State of: I daho Nane: River & Stream |nvestigations
Proj ect No. F-71-R-12 Title: Henry's Fork Fisheries
| nvesti gations
Subpr oj ect : Il
Job No. 7a and 7b

Peri od Covered: May 1986 to May 1988

ABSTRACT

Box Canyon hel d an estimated popul ation of 13,400 to 16, 600 rai nbow
trout larger than 175 mmin the sumrer of 1987. Estimates were al so
conpleted for other river sections downstreamto Hatchery Ford.

Brook trout are abundant enough to contribute to the fishery in Box
Canyon, but are insignificant el sewhere. Muntain whitefish are nost
abundant on the Railroad Ranch and at Pinehaven

Wth the exception of Box Canyon, size-class distributions are
simlar for all sections. Mst fish were in the 150-250 size
classes. In Box Canyon 21% of the fish caught by el ectrofishing
were |arger than 350 mm El ectrofishing probably consistently
underestimates the percentage of large fish in non-canyon sections.

Growt h of rainbow trout was fastest in Box Canyon and simlar
anong ot her sections. Near optinmum year-around tenperatures
probably account for the high relative rate of growth in Box
Canyon. Total annual nortality (A was |owest in Box Canyon (53%,
foll owed by the Railroad Ranch (68%, and the Lower Canyon (82%.

Al'l but one tagged fish was recaptured in the vicinity of tagging.
Two percent of the fish caught in the Cardi ac Canyon had ol d narks
from Box Canyon or the Railroad Ranch indicating downstream
recruitnment fromthese areas nmay be inportant to the Lower Canyon
fishery.Large trout were often caught nore than once during the season,
i ndi cating the high value to the fishery of individual |arge fish.

In July 1987, shoreline fry densities were highest at Last Chance
(9.4 fry/m, followed by Box Canyon (0.9 fry/m, and Harriman East
(0.6 fry/m. No fry were found at Riverside Canpground. Young-of-the-year
rai nbow trout were not strongly associated with escape cover at Harriman
East during July or August. Shallow, zero-velocity areas were nost
i mportant, and are lacking in this reach of the river



Inwinter, no fish were observed at night in non-bank areas in the Last Chance,
Harriman Ranch, Gsborne Bridge, and Pinehaven reaches. W observed al nost
no juvenile rainbow trout in non-bank nmesohabitat habitat in all
internedi ate-and | ow gradient sites. No juveniles were observed in or near
| arge aquatic nacrophytes beds in non-bank areas. Low densities were found
at several non-bank | ocations in Box Canyon where fish were observed in

protected areas anong |arge boulders (dianeter > 1 m in slow water
velocities near and within the boul der matri x.

Atotal of 96%of the 1,531 fish observed during the night were near
boul der clusters along the bank. However, this habitat represented only
35% of the bank habitat surveyed, W observed juvenil e rai nbow trout
densities of 5 to 100 fish/100 nf in the high-ranked bank habitat which
consi sting of boul der clusters and devel oped undercut banks. Medium and
| ow-ranked banks had densities of 0 to 5 fish/100 mand 0 to 1 fish/ 100
nf, respectively. Wthout exception, where we observed potential
conceal nent cover al ong the bank, we found abundant juvenile rai nbow trout
at night.

Wnter daytine mcrohabitat utilized by juvenile rainbowtrout in the
Henry's Fork consisted of the interstitial spaces between and under
boul ders al ong the bank. Undercut banks with dense root wads or dense
woody debris were also utilized. Single logs with few branches were not
utilized as daytinme conceal nent cover. Many of the undercut banks that
provided winter habitat earlier in the winter were dewatered when fl ows
were reduced bel ow I sl and Park Damin February. Only deep and well
devel oped undercut banks continued to provi de conceal ment cover at |ower
flows. These banks were only found in areas absent of cattle grazing such
as on islands and within fenced areas.

Wnter nighttime mcrohabitat utilized by juvenile rainbowtrout in
the Henry's Fork consisted of the slow velocity areas near the bank that
were closely associated with daytime conceal nent cover.

Dusk energence of juvenile rainbow trout began 25-35 minutes after
real sunset time with light intensities near 0.40 X2 10 Watts/nf.
Densities increased until they stabilized about 180 mi nutes after real
sunset time with light intensities of about 0.50 X 10°° Watts/nf
Moonlight or the addition of constant artificial |ight decreased nighttine
trout densities.

O the anglers contacted in the angler opinion survey, 55% were
nonresi dents and 45% were | daho residents. O the |Idaho anglers
surveyed, 91%were fromcounties in southeastern Idaho. Flies were the
preferred terminal gear in both survey reaches. Since 1977 there has a
been an increase i n the percentage of anglers using flies relative to bait
fishing between Riverside Canpground and Mesa Fal | s.



Most (63% anglers fishing between |Island Park Dam and Riverside
Canpground indicated that the quality of the fishing met their
expectations for quality trout fishing. Fifty percent of the
angl ers fishing between Riverside and Mesa Falls indicated that
the quality of the fishing nmet their expectations for quality trout
fi shi ng.

Most (67% anglers fishing between |sland Park Dam and Riverside
Canpground were in favor of catch-and-release fromthe damto Mesa
Falls. Mist (51% of the anglers fishing bel ow Riverside
Canpground were in favor of maintaining current regulations wth
no changes. Mst (>73% anglers in both sections indicated they
woul d continue to fish the river if either proposed regul ation
change were inpl enent ed.

Estimated angler effort per unit of river Iength was higher than
previous estimates. Anglers expended 1499 h/km of effort between
Pi nehaven and Ri verside Canpground, and 891 h/km of effort between
Ri ver si de Canpground and Hat chery Ford.

Estimated total catch was 1.29 and 1.21 fish/h for the upper and
| oner survey sections respectively. No previous survey has
denmonstrated a total catch higher than 0.94 fish/h for either
section.

Aut hor s:

Ted Angr adi
Research Assi st ant

Crai g Contor
Research Assi st ant



| NTRODUCTI ON

The Henry's Fork Fisheries Study was initiated in the spring of 1986 as
a cooperative research effort between Idaho State University (I1SU), the
| daho Departnent of Fish and Gane (1 FG, and The Henry's Fork Foundation
(HFF). The purpose of the study was to assess the status of the resource
and provide data relevant to the nmanagenent of the gane fishery fromlsland
Park Damto Hatchery Ford. The study was continued through 1987

Research efforts were directed toward providing information on
sal moni d abundance, rainbow trout growth and nmovenents, summer habit at
utilization by trout, creel information, and angl er opinions regarding the
condition of the existing fishery. Specific objectives were to:

1. Inventory the ganefish popul ati ons of the river between |sland Park
Dam and Hat chery Ford.

1. Assess growth and novenents of rainbow trout (Salnp gairdneri) in the
river.

3. Assess habitat quality by exam ning water tenperature, dissolved
oxygen, and speci es conposition of aquatic nmacrophytes.

4, Exanmi ne m crohabitat use by rainbow trout in Box Canyon and at the
Harri man State Park.

5. Exani ne possible trout stranding due to gate closure at |sland Park
Dam
6. Moni t or abundance and sumer habitat utilization of age-0 rai nbow

trout with enphasis on cover utilization
7. Eval uate winter habitat utilization of juvenile rainbow trout.

8. Assess angl er opinions regarding the condition of the fishery and a
proposed regul ati on change.

9. Determ ne fishing effort and harvest levels in the river

bj ectives 1-3 were evaluated during both study years, while
objectives 4 and 5 were evaluated in 1986 and objectives 6-9 in 1987.



STUDY SI TE

The project reach extends from Island Park Dam to Hatchery Ford, a
di stance of approximately 26 river km The reach is divided into seven
study sections ranging in length from1.8 to 5.4 km (Figure 1 and Table 1).

The Box Canyon section begins at Island Park Dam and ends at Box
Canyon Village. The Last Chance section begins at the Box Canyon boat
take-out. The Harriman North section begins at the irrigation diversion and
ends at the HSP stock bridge. The Railroad Ranch section begins at the HSP
stock bridge and ends at the Gsborne highway bridge. The Harriman East
section begins at the Gsborne stock bridge and ends at the Pinehaven boat
take-out. The section of the river referred to as the Lower Canyon in 1986
(Angradi and Contor 1987) was divided into two sections, the Pinehaven
section and the Cardi ac Canyon section, in 1987. The Pinehaven section
extends fromthe boat take-out at Pinehaven to the boat take-out at
Ri versi de Canpground. The Cardi ac Canyon section extends fromthe boat
t ake-out at Riverside Canpground to the boat take-out at Hatchery Ford.

The section el ectrofished on the Railroad Ranch in 1987 extends from
the mddl e stock bridge to the upper end of the MIlionaires Pool in front
of the ranch buil dings. Box Canyon was el ectrofished fromthe confl uence
of the Buffalo River to the Cabin Pool at the north end of Box Canyon
Vil | age.

Study reaches chosen represent higher gradi ent (Box Canyon and Lower
Canyon), |low gradient (Harriman North, Railroad Ranch, and Harriman East),
and internedi ate gradi ent (Last Chance) sections of the river of a length
suitable for electrofishing (Table 1). Al reaches could be sanmpled in a
single day or night. Fish Creek, a tributary of the river which enters the
Harri man East reach fromthe east, was also studied (Figure 1).

METHCDS

1986 Popul ati on Esti mates

Rai nbow trout were captured from 26 June to 2 October 1986 using an
alum numdrift boat equipped with electrofishing gear. Gear used included
a 5000 watt generator, Coffelt variable voltage pulsator, and a single
fi xed boom anode or throwabl e anode.' The hull of the boat served as the
cat hode for pul sed DC operation. Flood |anps fixed to the bow provi ded
illumnation for night sanpling. Mst electrofishing was done with a crew
of three using the throwable electrode. A total of 160 nman-hours of effort
was expended el ectrofi shing.

H gh gradi ent reaches were sanpled in daylight, all other reaches were
sanpled at night. Captured fish were held in a livewell until processed.
Total length was recorded for all fish. Wights were recorded and scal es
taken from a subsanpl e of fish captured. Hook scars were noted.



A,
- — et
s —cn
D

ISLAND PARK RES.

s

' HIGHWAY 20

HARRIMAN 3
STOCK 2
. BRIDGE
HARRIMAN \ S
LAST CHANCE
STATE PARK

¢\ FISH POND

FISH CREEK
5

HENRY’S e
FORK OF
THE SNAKE 6
RIVER W

Riverside

Campground 7
T HATCHERY FORD

H Sheep Fallis

o mi 4 P
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Tabl e 1. Dinensions of study sections on the Henry's Fork of the Snake R ver.

Section Length (km) Mean width (m Area (hectare) Gadient (%

Box Canyon 5.2 60 24. 3 0.40

Last Chance 1.8 100 18.0 0. 30

Harriman North 5.2 130 67.6 0.10

Rai | road Ranch 1.4 65 9.2 0. 17(1987)
3.3 120 39.6 0. 17 (1986)

Harri man East 4.6 95 43. 7 0. 07

Pi nehaven 2.9 65 19.2 0. 30

Lower Canyon 5.4 60 32. 4 0. 60 (1986)

Cardi ac Canyon 7.5 65 48. 8 0. 60(1987)




On 1 Novenber 1986, a snorkel population estimate was conducted in the
Lower Canyon at Hatchery Ford and Wod Road 700. Using a techni que
devel oped by Schill and Giffith (1984), five divers counted fish on 12
transects (six transects at each site) that ranged from20 to 90 min
length. A total of 8500 nf of river was surveyed. SCUBA gear was used to
count fish in a large pool at Hatchery Ford.

On 1 and 2 Cctober 1986 during a | ow water episode a mark-recapture
census of trout and nmountain whitefish (Prosopiumwilliansoni) was
conducted in the pool immediately downstream from Harriman Bridge. Using
the gear described above, four passes were nmade and captured whitefish were
mar ked by clipping or punching the adi pose fin. The followi ng day an equa
recapture effort was nmde.

Fi sh Creek was sanpled on 3 August 1986 using a backpack
el ectrofishing unit. Two renoval passes were made in each of three 150 m
sections. The | ower section was |ocated near the nobuth of the stream The
m ddl e section was | ocated approximately 0.7 kmfromthe nouth, and the
upper section was |located at the discharge pipe from Fi sh Pond.

1987 Popul ati on Esti nates

During the 1987 field season, mark-recapture popul ation estinmates were
conducted by el ectrofishing in Box Canyon, the Railroad Ranch, Pinehaven
and Cardi ac Canyon. Most el ectrofishing was conducted with two al unmi num
drift boats equipped with pulsed D.C. electrofishing gear (3-5 anps, 400-
550 volts). Boats were provided by IFGwith a crew of two, and ISUw th a
crew of 2 or 3. The Railroad Ranch was el ectrofished at night; other
sections were electrofished in daylight.

Al'l rainbow and brook trout (Salvelinus fontinalis), and nountain
whi tefish captured on a marking run were given a tenporary mark, usually a
caudal punch or clip. Marked fish could then be identified as recaptures
i n subsequent electrofishing runs. Captured fish were held in a |Iivewell
until processing. In processing, fish were anesthetized with MS222,
nmeasured to the nearest nmillinmeter, nmarked, exam ned for hook scars and
rel eased. A subsanple of rainbow trout over 300 mmin | ength were tagged
wi th nonel netal jaw tags. Scales were collected froma subsanpl e of
trout.

For the Box Canyon and Railroad Ranch popul ation estinates, the
Adj ust ed Petersen Method (Chapnan 1951) was used to estinate the nunber of
trout and nountain whitefish. The follow ng formul a was used:
N —(ml) (c+l) [/ r+l (1)

Where: m = nunber of fish nmarked

¢ = nunber of fish exam ned for narks
r = nunber of narked fish in sanple c
N = size of population at the time of marking



Confidence linits were obtained by considering R as a Poi sson variabl e
(Ri cker 1975).

For the Pinehaven and Cardi ac Canyon popul ati on estimates, where we
were able to nake multiple marking runs, the Schnabel Miltiple Census Mt hod
(Ri cker 1975) was used to estimte the nunber of trout and nountain
whitefish. The follow ng fornmula was used:

N=GCGM / R (2)

VWere: C = total sanple on day t
M = total nunber marked prior to day t
R = total nunber of recaps in sanple C
N = size of population

Confidence linmts were obtained by considering R as a Poisson variabl e
(Ri cker 1975).

The percentage of the population in selected size classes was
calculated by multiplying the percentage of the fish in a given size class
in the electrofishing catch by the total population estimate. In addition
separate Petersen estinates were calculated for selected size classes in
Box Canyon.

Rai nbow Trout Age and G owth

Scal es were collected fromrainbow trout in 1986 and 1987 for agi ng
and cal culation of nortality rates. Scales were renoved posterior to the
dorsal fin, dorsal to the lateral line, and anterior to the adi pose fin.
Approxi mately 10 scal es were renoved per fish. Scal es were dry nounted
bet ween m croscope slides and read by mcroprojection at 84x. Ages were
determ ned usi ng nunber of annuli in the anterior circuli field. D stance
fromeach annulus to the focus was determ ned by measuring al ong the
| ongi tudi nal anterior scale axis.

Least-squares regression was used to derive a body-scal e constant
(intercept). Qher techniques, including geonetric nean regression, log Y
tranformation, and pol ynom al regression may result in a better fit, but
the use of the |east-squares technique is consistent with previous studies
and thus allows a nore appropriate conparison. Lengths-at-age were back
cal cul ated using mean anterior scale radius values for each age class using
the follow ng fornul a:

La_(sa/S(L' Ya)) +Ya (3)

Wiere: S distance fromfocus to anterior scale margin
S, = distance from focus to annul us
L = observed total length of fish at capture
Ya = body-scal e const ant
L, = calculated total length at age

Catch curves were devel oped using interval estimates of |ength-at-age
derived from back cal culation data applied to size class distributions from
el ectrofishing. Total nortality rate (A) was estimted using the follow ng



farmiilae:
A=1-S (4)
S = e# (5)

Where: A — total annual nortality rate
S = survival rate

Z sl ope of the catch curve (instantaneous total nortality)
t time interval (1 year)

Angling nortality (E) and natural nortality (D) were estimated for the
Pi nehaven and Cardi ac Canyon sections using the follow ng fornul as
(Everhart and Youngs 1981):

E=H+M, / N (6)
D=A- E (7)

Where: E — total angling nortality
H — total harvest
M = estimated nortality of caught and rel eased fish
popul ation estinmate
natural nortality

N
D

Mortality of caught and released fish was estimated at 5%
(after Mongillo 1984). Due to the anount of bait angling observed in the
Lower Canyon, we consider 5% a conservative estimate of M.

Movenent s of Rai nbow Tr out

To eval uate novenents, rainbow trout |arger than 300 mm were tagged
wi th nonel alum numjaw tags. Fish too large to be tagged were opercle
Box Canyon, adipose fin; Last chance and Harriman North, pectoral fin;
Rai | road Ranch, pelvic fin; Harrinman East, anal fin; Lower Canyon, dorsa
fin. Tags were recovered by anglers and by project personnel

Habitat Quality

On 10 and 11 COctober 1986, the aquatic vegetation at Last Chance,
Harriman State Park, and Harriman East was quantitatively sanpled. Six
sanpl es were collected at each of ten sanpling transects. The sanpling
method is a nodification of one used by Hanpton (1981). At each transect,
samples were taken at 5 mintervals along a |line extendi ng perpendicular to
the channel. Sanples w2re collected using a Hess invertebrate sanpler with
a basal area of 0.083 nf . Individual plant sanples were |ater sorted to
speci es and wei ghed. For half of the sanples, invertebrates were separated
fromthe vegetati on and preserved.

To investigate possible effects of dissolved oxygen (DO
concentrations on the distribution of trout, water sanples were collected
fromall study reaches in 1986 for determ nation of dissolved oxygen. On the
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afternoon of 12 August 1986, a sanple was collected at each of eight
stations between Island Park Reservoir and Pinehaven. On the norning of 13
August 1986, six of the stations were resanpled. Sanples were anal yzed
using the Mcro-Wnkler techni que. Values are expressed as ng/l dissol ved
oxygen and percent saturation

Wat er tenperature was nonitored through each sunmer with two Ryan-
Peabody recordi ng thernographs. In 1986 one thernograph was installed at
the Harrinman Stock Bridge, and the second was installed at the gaging cable
in Box Canyon. In 1987 one thernograph was |located at the Harriman Stock
Bri dge and the second was placed at the Pinehaven boat access site. The
t her mrogr aphs were periodically checked agai nst hand-hel d thernoneters.

M crohabitat Utilizati on by Rai nbow Trout

Met hodol ogi es for exanmi ning mcrohabitat use by rainbow trout were
different for higher and | ower gradient reaches. In the | ower gradient
reaches, initial efforts were focused on underwater observations using
snorkeling gear. Poor water clarity and evasive behavior of trout proved
probl ematical and resulted in the abandonment of underwater nethods.
Subsequent to this, observations were made fromthe bank. Fromthe bank, a
feeding adult or group of juveniles could be | ocated and pinpoi nted. At
the approxi mate position of the fishes snout (approximte focal point),

m cr ohabi t at nmeasurenents were nmade. Measurenents included depth

vel ocity, source of cover, distance to cover, distance to the bank, surface
roughness, and substrate size. Size of fish was estinated. M crohabitat
data were collected fromall |ow gradient reaches.

In the high gradient study reaches (sections 1 and 6) we sel ected
study sites to represent the available habitat. To determine the array of
aval i abl e habitat we mapped sections 1 and 6 according to meso-habitat
types (pools, runs, rapids, pocket water and others). After the neso-
habi tat was mapped, pernanent sites were randomy sel ected.

Snor kel i ng upstream proved to be the best nethod for observing trout.
Nonet hel ess, only 5 to 15% of the observed trout could we consider
undi sturbed. Only undisturbed trout were used for neasurenents.

After an undisturbed fish was | ocated, a white stone was pl aced
directly under the focal point. The Iength of the fish (estimated to the
nearest centinmeter by eye and a nmeter stick used in conjunction with noted
points on the substrate) the tinme of day, focal depth, and the activity of
the fish (feeding, resting, or hiding) was witten on the stone with a
carpenters crayon. Wthin 30 mnutes we returned, neasured, and recorded
the follow ng nicrohabitat paraneters: date, tinme, water tenperature,
| ocation, fish length, total depth, focal depth, surface velocity, foca
velocity, cover type, distance to cover, an ocular estimte of water
surface roughness, substrate, distance to shore, and fish activity.

Fi sh Strandi ng Survey

A survey was conducted to evaluate trout stranding due to gate closure
at Island Park Dam on 30 Septenber 1986. Stranded fish were |ocated by
wal ki ng four shoreline transects. A total of 6500 m of shoreline was
exam ned. Transect 1 was |ocated near RM 88.5 at Last Chance and extended

11



1000 m downstream Transect 2 was |ocated near RM 88 at Last Chance and
ext ended 600 m upstream Transect 3 was |ocated near RM 85 at Harri man

Bri dge and extended 850 m upstream Transect 4 was |ocated near RM 87.5 at
Last Chance and extended 800 m downstream Transects 1, 2, and 3 were

wal ked between 1700 and 1930 hours (2 h followi ng conplete gate closure) on
30 Septenber. Transect 4 was wal ked at 0930 (18 h follow ng conplete gate
closure) of 1 Cctober. Both banks were exanined for stranded fish.
Stranded fish were collected and neasured. Qualitative exam nation was

al so made of the | arge cobble bar 200 m downstream from I sl and Park Dam

Abundance and Habitat Uilization by Age-0 Rai nbow Trout

In July of 1987, fry counts were conducted by el ectrofishing in Box
Canyon on the east side of the river at Box Canyon Canpground, on the east
side of the river at Last Chance opposite Last Chance Texaco, at Harrinan
East 1 km bel ow the Osborne Stock Bridge on the east side of the river, and
on the west side of the river at the Riverside Canpground boat take-out. A
Cof felt gas-powered backpack el ectrofishing unit was used. Counts were
made at night at Last Chance and Harrinan East, and in daylight el sewhere.

Three renoval passes were nmade through six 20 x 2 mtransects
(replicates) parallel to shore at each site except Box Canyon. Four
transects were el ectrofished in Box Canyon. A prelimnary trial of the
sanmpling nethod indicated that the use of block nets did not increase the
efficiency of electrofishing. A subsanple of trout fromeach site was
measured to the nearest nm A renoval -depl etion maxi num |ikelihood nodel
(Platts et al. 1983) was used to estimate nunbers of trout. A Mann-\Witney
Utest was used to test for differences in nean nunbers of fry per neter of
shoreline anong sites.

Four artificial instreamcover treatnents were installed at Harrinan
East. Treatnents included boul ders, pine tree tops, overhead cover
structures, and controls. Each treatnent was replicated five tinmes, once
in each of five study sections. Study section A was |ocated 300 m
downstream of the OGsborne Stock Bridge on the west side of the river
Study sections B,C, D, and E were | ocated 200 m downstream of the Osborne
Stock Bridge on the east side of the river. Treatnent sections were 10 m
| ong and separated from adj acent sections by at least 5 m Study sections
were chosen to mnimze variation in depth and water velocity. Assignnent
of treatnments to treatnent sections within study sections was random
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Boul der treatnents consisted of approximately 10 boul ders in two
of fset rows of five parallel to the shore. The outside row was not nore
than 3 mfromthe wetted perineter. At the tine of placenment (21 June
1987) average water depth of placenent wag 0.3 m The boul ders had an
average horizontal (basal) area of 0.18 m, and were placed approxi mately
0.5 m apart.

Tree top treatnents consisted of one 6 mtip section of a | odgepol e
pi ne anchored at an angle (tip downstream) into the current. Mean di stance
fromthe tip of tree to the edge of the wetted perineter was 2.5 m Mean
wat er depth at 2-mintervals along the outside edge of the tree top from
tip to butt were 0.53, 0.49, and 0.27 mrespectively.

Over head cover structures were 3.2-mlong and 0.9-m w de and
constructed of a wood frame covered with a sheet of translucent green
fi berglass sheathing material. One structure was anchored parallel to the
shore in each overhead cover treatnment section. Wen the structures were
installed the sheathing material was 0.1 to 0.15 m above the water surface.

Study sections were sanpled by backpack el ectrofishing on 1 July 1987
and 2 August 1987. Study section A was not sanpled on 1 July 1987. Three
renoval passes were nade in each treatnent section, and the nunber of trout
in each treatnment section was estimated using a renpval -depl etion maxi num
I'ikelihood nodel (Platts et al. 1983). Block net were not used. Analysis
of variance was used to test for main effects of treatments, study reaches,
and sanpl e date. Underwater observations were nade by snorkeling the
sections at night periodically through the sumer.

Wnter Habitat Utilization

One hundred and five study sites, 2 mwide by 20 mto 200 mlong, were
| ocated anong the Box Canyon, Last Chance, Harrinman Ranch, Osborne Bri dge,
and Pi nehaven reaches.

Bank habitat was ranked by visually estimating anbunts of potenti al
conceal mrent cover. To determi ne the relative anmbunts of conceal ment cover,
we found it necessary to snorkel sone areas. Mst of the sites could be
consistently ranked by wading. Only rarely could we estimate conceal nent
cover fromthe streamside or at distances greater than 3 m After close
i nspection, what appeared to contain abundant potential conceal nent cover at
a distance was often void of conceal ment cover. A high rank denoted a high
anount of potential conceal ment cover. Medium and | ow ranki ngs denot ed
medi um and | ow anounts of potential conceal ment cover. Boul der clusters,
under cut banks and subrmerged wi |l ow clunps were ranked hi gh, enbedded
boul der clusters and shal |l ow undercut banks (water depth under the bank
|l ess than 10 cm were ranked nedi um and banks with no observabl e
conceal ment cover areas were ranked | ow. W deviated slightly fromthe
standard definition of enbeddedness for boul der clusters. If the
interstitial spaces between boul ders were occluded, it was considered
enmbedded regardl ess of the percent of the boul der protruding through the
fines.
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W made 216 day and ni ght snorkeling surveys from Novenber 1986 to
April 1987. W snorkeled in an upstreamdirection on all shore line
sections and downstreamon all md-stream sections where velocities > 0.8
m sec and depths > 1.0 m precl uded upstream novenent. We used diving
lights during night observations. D splacenent of juvenile rainbow trout by
dive lights was mininal. Fish noved around the snorkeler and returned to
their approxi mate previous station as the snorkel er noved past. Unless we
snor kel ed through the same station nore than once every 10 minutes, fish
appeared to remain in the same areas during subsequent passes. W minimzed
di spl acement by not shining the Iight directly on fish and by directing the
light beamto the underside of the water surface. This procedure prevented
the Iight beam from precedi ng our range of vision

Singl e pass and three pass exectrofishing nmethodol ogy was used to
eval uate snorkel counts and to |l ocate hiding fish during the day. A gas-
power ed backpack el ectrofishing unit (Coffelt BP-6) was used repeatedly on
21 of the Last Chance stations during January and February 1987. |n nost
cases block nets were inpractical because of the size of the river

Wnter daytime mcrohabitat utilization was determi ned by snorkeling
and extracting juveniles from conceal ment cover with the backpack
el ectrofisher. Wnter nighttime mcrohabitat data was obtained by
snorkeling at | east two hours after sunset near abundant conceal nent cover.
To ensure fish were not displaced by our dive |ights we snorkel ed upstream
with the dive Iights off. Approximately every three to four neters we
turned on the light and i medi ately nmarked the fishes focal point. The
focal point being the front and center point of the fishes snout For each
fish, we neasured the distance to shore, focal depth, total depth, water
velocity at focal point and noted potential cover and substrate type. W
measured the distance to shore to the nearest 10 cm depth to the nearest
0.5 cmand velocity to the nearest 10 cnis with a Marsh-MBirney
el ectronagnetic velocity neter. Potential cover was considered to be any
structure within 100 cm of the focal point that was |arge enough to
conpl etely conceal the observed fish. W used a substrate classification
schene simlar to that described by Platts, Megahan and M nshall (1983)
where di aneters of boulders are > 305 mm cobble 76 to 304 nmm gravel 4.8
to 76 nm sand 0.83 to 4.75 mmand silt < 0.83 mm Data were collected by
a diver and recorded by personnel on the bank.

To evaluate the relationship between light intensity and the density of
observabl e juvenile rainbow trout, we set up multiple snorkeling passes at
20 to 45 minute intervals through selected study sites fromdaylight to
starlight. Concurrent to snorkel counts, we measured light intensity with a
Li Cor data recorder using a radionmetric sensor (a pyronmeter reading in Watts
/ntf ). The Li-Cor data recorder was set up on a 20 sec averaging to add
consi stency at the lower light levels. Light intensity, time of day, and
wat er tenperature were recorded before and after each snorkel pass. The |ight
meter was placed at water level. Tenperature was recorded w th hand-held
thernoneters and on Ryan- Peabody thernographs. To facilitate future
conpari sons of trout behavior in other systens, we cal culated true sunset
time fromour recorded Standard Mountain Tine by adjusting for latitude and
| ongi tude for our specific |location. As a mani pul ative experiment,
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artificial light was supplied by a |arge conmercial sign near the river. W
turned this sign on three hours after sunset to increase light intensity and
enabl e observation of the behavior of juvenile rainbowtrout. This sign
increased light intensity at our site equal to that of bright noon.

Angl er Opi ni on Survey

From May t hrough Septenber 1987 an angl er opinion survey was conduct ed
bet ween | sl and Park Dam and Mesa Falls. Two versions of the angl er opinion
survey questionnaire were used. Eighty-three of the original version were
conpl eted by anglers. Twenty-four (29% were mailed in and 59 (71% were
conducted by interview. Two hundred and fifty-nine of the second, expanded
versi on were conpleted by anglers. Sixty-eight (26% were nailed in and
191 (74% were conducted by interview Interviews were conducted by |ISU
and | FG personel from May 1987 through Septenber 1987.

Bot h versions included questions regardi ng angl er residence, nunber of
years and days per year spent fishing on the Henry's Fork, gear preference,
angl er satisfaction, angler opinion of the condition of the fishery, and
angl er opinion of a proposed regul ati on change. The second version
i ncluded nore explicit questions regarding perceived trends in angling
quality on the river, and on specific proposed regul ati on changes. Both
versi ons of the questionnaire are included in the appendices.

Version 1 of the questionnare was used only between R verside
Canpground and Mesa Falls. Version 2 was used in all sections. Questions
1, 2, 4, 6, and 7 on version 1 correspond to version 2 questions 1, 2, 4, 7
and 9. Responses to these conmon question were conbined into the anal ysis
of the version 2 questionnaire. Questions unique to version 1 of the
questionnaire (3, 5, and 8) were anal yzed separately.

Creel Survey and Angl er Counts

A stratified randomtwo-stage probability sanpling design (Ml vestuto
1983) was used to sanple the creel and angler effort at Pinehaven,
Ri versi de Canpground, Wod Road 700, and Hatchery Ford (Figure 2). Strata
included three daily tine periods (norning, mdday, and evening), and three
day classifications (weekday, weekend, and holiday weekend). Probability
val ues (weights) were assigned to each strata and | ocation based on the
estinmated probability of angler use. Location and tinme of each angler
count was randomy selected. Mdday and high use areas were nore heavily
wei ghted, and thus were nore frequently sanpled than other strata.
Cal cul ati ons were nade independently within strata to elimnate bias.

During the survey five additional angler access points were identified.
Angl er counts at Wod Roads 314, 764 and spurs, and an unmarked road off
I daho H ghway 20 opposite Wod Road 319 (Figure 2), indicated that the
conbi ned angl er use of these areas was slightly nore than that estinated for
Hat chery Ford. Consequently, these sections were weighted equally wth
Hat chery Ford. Counts made at tines other than those stipulated by the
sanpl e design are included in the appropriate strata. |Information collected
i ncl uded nunber of hours fished, and the number of fish caught, killed and
rel eased. Fish killed by anglers were neasured when possible. Angler
opi ni on surveys were conducted concurrently with creel surveys.

15



N]

UFPER CARDIAC CANYON
HENRY 'S FORK OF THE SNAEE RIVER

NEHAVEN FISHERMAN ACCESS MAF
F1

BOAT RAMP .. csvnacseeranccaeannns
TRAIL S e s e e ennacaeanannmnnssnncans aometommes

C;::::
+

UNIMPROVED ROADS. « « v ennennene ™
i1z IMPROVED ROADS. v v esvnneeennns o
i HIGHWAYS . « o v v evannnennnnnnnes
! !
= 1veRSIDE [P\l [ \

115 : 2miles
: ]
é km
702
.

\ A s neemhon

,“ .‘i. .. o 0 ...‘n ...
) SHEEF FALLS ¥
\ o
\ ;
MESA FALLS |I
N\ X/

HIGHWAY 28 \\
[ 4
Figure 2.

Access points and creel survey locations in the Lower Canyon of
the Henry's Fork River. Numbers denote wood roads.

16



Catch per unit effort (CPUE) and total harvest were cal cul ated from

creel survey and angler count data. CPUE was estinated by dividing tota
measured catch by total neasured effort. Total angler hours for each

| ocation, tinme and day strata were estinated by multiplying the nean nunber
of angler hours per day by the nunber of days in the strata. Total angler
hours for each l|ocation were estimted by sunming the estimtes for

i ndividual time and day strata. Total harvest was estimated by multiplying
the CPUE by the total effort for each section.

RESULTS AND DI SCUSSI ON

1986 Popul ation Esti nates

Catch per unit effort (CPUE), an index of abundance and catchability,
was hi ghest in Box Canyon (51 trout/h) and at Last Chance (29 trout/h), and
| owest at the Railroad Ranch (13 trout/h) and Harriman East (10 trout/h)
(Table 2). Differences in CPUE anong study reaches indicate general trends
in trout abundance, as well as differences in the effectiveness of
el ectrofishing gear anong reaches. For this reason, conparisons of CPUE
bet ween high and | ow gradi ent reaches may not be appropriate. Cearly,
however, rmeani ngful differences in CPUE exist between reaches with simlar
catchability, such as Box Canyon (51 trout/h) and the Lower Canyon (15
trout/h), or Harriman North (13 trout/h) and the Railroad Ranch (7 trout/h).

O her trout species captured were brook trout and cutthroat trout
(Salnmo clarki). Brook trout were comon in Box Canyon, conprising 5 % of
the Box Canyon catch, and were present in all reaches. Cutthroat trout
conprised 1-2% of the catch in Box Canyon; a single cutthroat trout was
captured on 2 Cctober 1986 at the Harrinman Stock Bridge. Angler reports of
cutthroat trout caught at Pinehaven were not confirmed by el ectrofishing.
Coho sal mon (Oncor hynchus ki sutch) and kokanee (Oncorhynchus
nerka) were infrequent in the catch except during the salvage of fish
fromdirectly below |Island Park Dam on 30 September - 1 October 1986. On
t hese dates coho sal nron and kokanee were captured in | arge nunbers.

Efforts to conplete a population estimate in Box Canyon did not
produce satisfactory results. Successive passes through the reach produced
few recaptures (Table 3). In early sumer we cal cul ated an estimte of
7,052 rai nbow trout (95% Cl = 3,663-14,846) using the Petersen nodel
with two marking runs (1 and 3 July) and a single recapture run (13 August).
Usi ng the sanme marking runs and considering 13 and 16 August as recapture
runs yields an estimate of 8,439 (95% Cl —4, 785-16, 285), and adding 6
Sept ember recaptures gives an estimate of 9,055 (95% Cl = 5,441-16, 047).

In early summer, 30% of the el ectrofishing catch was hook scarred, a
hi gher percentage than was observed in later sanples (Table 3).

A total of eleven trout and whitefish were counted during the snorke
popul ation estinmate in the Loer Canyon. Average density for all sites
snorkel ed was 0.13 fish/100 m. Underwater visibility was adequate for
sanpling, and the techniques used proved workable. Fish were either in the
substrate and m ssed by the divers, or were not present at the tine of

sanpl i ng.
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Table 2. Electrofishing results from26 June 1986 to 2 Cctober

1986.

Reach CPUE Mean Mean % Hook
(trout/h) Lengt h( mm n Wei ght (g) n Scarred

Box Canyon 51 238 1381 279 165 14
Last Chance 29 213 276 121 79 17
Rai | road Ranch 7 355 90 649 81 20
Harriman North 13 242 77 1099 14 30
Harriman East 10 239 34 190 25 9
Lower Canyon 15 225 59 189 17 3
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Table 3. Hectrofishing results for rainbowtrout in Box Canyon bel ow
the mouth of the Buffalo Rver from1 July 1986 to 1 Cctober

1986.
Nurber Cumul ati ve Nurber % Hook
Dat e Caught catch recaptures scarred
1 July 73 73 0 29
3 July 90 163 0 30
13 August 343 506 7 6
16 August 222 728 3 3
6 Sept 207 935 3 12
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A mark-recapture census of nountain whitefish in the pool downstream
fromthe Harrinman Stock Bridge produced an estimate of 1462 whitefish in
the pool, the equivalent of 3888 whitefish per hectare. Because the river
was partially dewatered at the time of the census (1-2 Cctober 1986),
extrapol ati on of the population estimate riverwi de may not be appropri ate,
as whitefish may have been concentrated from adj acent areas into the pool
sanpl ed. Forty-seven trout were marked during the census to obtain a
popul ation estimate, but an insufficient number of trout were recaptured
for a population estimate to be calcul ated. This may be further evidence
that trout were avoiding our electrofishing gear. During the two-day
effort, 534 different whitefish were captured in the pool.

Popul ati on estinmates were cal cul ated for three el ectrofished sections
of Fish Creek. The upper section had 97 trout/100 m the middle section
had 28 trout/100 m and the |ower section had 8 trout/100 m In the upper
section 84trout (43 brook trout and 41 rainbow trout) were captured. In
the mddl e section, 38trout (22 brook trout and 16 rai nbow trout) were
captured. In the |ower section 8trout (4 brook trout and 4 rai nbow trout)
were captured. Mean total |ength of brook trout captured was 160 nm Mean
I ength of rainbow trout captured was 183 nm Two | arge rainbow trout (460
and 590 nm were captured in the upper section.

1987 Popul ati on Esti nates

Popul ation estinates for rai nbow trout were conpleted for all sections
sanpl ed (Tables 4 and 5). Adult nmountain whitefish estimates were conpl et ed
for the Railroad Ranch and Pi nehaven sections. Witefish and brook trout
estimates could not be made in Box Canyon because of inadequate recaptures.

A total of 66 brook trout was collected in the Box Canyon in My.
Their length ranged from 123-282 mm (nmean 194 mj. In addition, 12
cutthroat trout (range 383-462 m) and 23 coho sal non were coll ected in Box
Canyon, and one cutthroat trout was captured on the Railroad Ranch.

An estimate of nunbers of rainbow trout |arger than 175 nm was
cal cul ated for Box Canyon (Table 4). An estimate of 16, 610 was produced by
cal cul ati ng nunbers in each size group separately and then sumii ng those
estimates. An alternate nethod of conbining nunbers of fish marked and
recaptured into a single estimate gave an estimate of 13,434 trout. By
extrapol ation from 1978 data presented by Coon (1978), we cal cul ated an
estinmate of 18,796 rainbow trout |larger than 250 mmfor 1978. Rohrer
(1983) reported an estimate of 15,155 wild rainbow trout larger than 179 mm
i n Box Canyon.

Box Canyon had an estimated density of 5.5 to 6.8 trout larger than
175 nm 100 m, dependi ng upon nethod of popul ati on estimation used. The
Cardi ac Canyon had a densiy of 5.5 trout/100 m, followed by he Railroad
Ranch with 3.9 trout/100 m, and Pinehaven with 3.6 trout/100m . The latter
three estimates are for fish of all sizes collected, including fish smaller
than 175 mm (Table 6). Muntain whitefish densities were simlar in the
Pi nehaven and Railroad Ranch sections, with estimated 6.2 and 6. 0 adult
whi t efi sh/ 100 m .
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Table 4. Popul ation estimates by selected size classes for Box Canyon
rai nbow trout. Mrking runs were conducted on 12 and 13 My
1987. Recapture runs were conducted 20 May 1987.

Si ze d ass Number Nunber Nunber N 95% Conf i dence
(m) Mar ked Capt ur ed Recapt ur ed Interva
o1

<175 260 357 1 --

175- 250 220 371 7 10,276 5, 338-21, 634

251- 400 165 221 7 4, 607 2,393-9,698

>400 168 183 17 1,727 1, 102- 2, 853

all >175 553 775 31 13,434 9,553-19, 541

YInsufficient recaptures to calculate an esti mate.
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Tabl e 5. Popul ation estimates for adult nmountain whitefish and for rai nbow
trout of all sizes captured in 1987 for all sections except Box

Canyon.
Study section Nunber Nunber Nunber 95% Conf i dence
and species mar ked captured recapt ured N i nterva

Rai | road Ranch

rai nbow 277 177 13 3,534 2,124-6, 264

whi t efi sh 442 258 20 5, 464 3, 608- 8, 692
Pi nehaven

rai nbow 730 164310* 23 6,846 4, 626- 10, 069

whi t efi sh 499 59170% 4 11,834 5, 235-23, 320

Cardi ac Canyon
rai nbow 1,758 1237586 45 26,904 20,218-35, 741

ltotal CtM for Schnabel estinate
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Wth the exception of Box Canyon, size-class distributions for the
four sections were simlar (Table 6, Figures 3-6). In all sections, nost
fish captured were in the 150-250 mm size class. |In Box Canyon, 21%
of all fish caught were larger than 350 mm The next highest value for
this group was 7% on the Railroad Ranch; Pinehaven and the Cardiac
Canyon each had 3% | arger than 350 mrm We feel that the nunber of
large (>350 mm) fish on the Railroad Ranch is underestimated in our sanple.
The section sanpled is the only one we felt we could possibly electrofish
effectively, but it may not be representative of the entire Railroad Ranch
For exanple, in the 1986 el ectrofishing sanple, 23% of the fish caught
bet ween the upper Harriman State Park boundary and the mi ddl e stock bridge
were | arger than 350 nm

The size-class distribution for the 1987 Box Canyon el ectrofishing
catch is simlar to the 1986 distribution with two exceptions (Figures 3 and
7). Trout under 150 nmwere fewer in the 1987 catch, probably because of
the early (md May) sanpling dates (Box Canyon was sanpled in July-

Sept enber in 1986). Trout larger than 350 nmwere better represented in the
1987 catch, due primarily, we feel, to inproved el ectrofishing nethods.
Nei t her the 1986 or 1987 distribution resenbles the distribution reported
by Coon (1978) (Figure 8). Coon reported that trout smaller than 150 mMm
were "few' and were not included in the catch. Al so, Coon captured very
few (< 0.5% trout |larger than 450 nm In our 1987 sanple, 8% of the

trout captured were larger 450 mm W are uncertain if the difference

bet ween Coon's data and our own for Box Canyon reflects real differences in
t he popul ation size-class structure or is an artifact of sanpling

di fferences.

The size-class distributions for Pinehaven and Riverside to Hatchery
Ford were very simlar (Figures 5 and 6), indicating that a single popul ation
is represented. No previous data are avail able for comparison with our
results for the Cardiac Canyon.

Qur 1987 electrofishing data for rainbow trout are sunmarized in
Appendi x A. Conparisons with previous | FG data are difficult because snall
fish have not been treated equally in all electrofishing efforts. Wen all
avai l abl e el ectrofishing data are adjusted to disregard fish snaller than
225 mm (Appendi x C), our data indicate an increase in the proportion of
fish larger than 400 mmin Box Canyon, in the spring, since the initiation
of the slot limt.
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Table 6. Percentages of total 1987 electrofishing catch of all rainbow
trout captured in selected size intervals, Henry's Fork of the
Snake R ver. Conparable values from 1986 el ectrofishing catch
are in parentheses.

Study Section Total Total Lengt h(nmm

Cat ch <150 150- 250 251- 350 351- >450

450
Box Canyon 194 (1381) 1 (18 45 (44) 17 (26) 13 (9) 8 (3)
A 7 \

Rai | road Ranch' 449 (90) 4 (7) 63 (16) 26 (29) 5 (22) 2 (26)
Pi nehaven 754 5 59 33 2 1
Cardiac Canyon 180 (59) 5 (5) 74 (54) 18 (37) 2 1(0)

‘Different sections sanpled in 1986 and 1987. See text for details.
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Figure 3. Length frequency by percent of rainbow trout captured in 1987 by
electrofishing in Box Canyon (n = 1943, avg. length 250 mm).
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Figure 4. Length frequency by percent of rainbow trout captured in 1987 by
electrofishing on the Railroad Ranch between the middle stock
bridge and the ranch buildings (n = 449, avg. length 239 mm).
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Figure 5. Length frequency by percent of rainbow trout captured in 1987 by
electrofishing between Pinehaven and Riverside Campground (n =
754, avg. length 239 mm).
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Figure 6. Length frequency by percent of rainbow trout captured in 1987 by
electrofishing between Riverside Campground and Hatchery Ford
(n = 1806, avg. length 223 mm).
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1986 Rai nbow Trout Age and Growt h

Mean | ength of rainbow trout captured by el ectrofishing was greatest
at the Railroad Ranch (355 M) and snallest at Last Chance (213 nm Table
2). Mean length of trout captured for all reaches was 239 mm W could
obtain previous electrofishing data for Box Canyon only. Mean | ength of
1381 rai nbow trout we captured in Box Canyon was 238 mm Coon (1978)
reported a nmean |l ength of 280 mm for 691 rai nbow trout captured in Box
Canyon in May 1978, but he did not include trout smaller than 150 mmin his
sanpl e. Rohrer (1983) reported a nean |length of 295 mmfor 193 Box Canyon
trout.

The | ength-frequency distribution for all trout captured indicates
strong representation of age-0 (50-170 nm) and age-|+ (170-290 M) year
classes (Figure 7). The age-2+ (290-370 mm) year class was poorly
represented. The age-3+ (>370 mMm) and age- 4+ and ol der year classes were
wel | represented. Ages at length are based on growth data reported by
Rohrer (1983), and our own scal e anal ysis. The | ength-frequency
distribution for trout captured in Box Canyon (Figure 8) is not
di stinguishable fromthe distribution for trout in all sites conbi ned.

The | engt h-frequency distribution for Coon's (1978) Box Canyon
el ectrofishing data (Figure 9) differs fromthis distribution in severa
respects. Coon captured only three (0.43% trout 450 mmor |arger, our
catch included 41 (3% trout 450 nmor |larger. For the age-1 year class,
Coon's sanple had a peak frequency between 250 and 270 mm In our sanple,
the age-1 year class peak frequency was between 230 and 250 mm (Fi gures 7
and 8). Coon (1978) reported wild rainbow trout under 150 mmin total
length were "few', and were not counted in the sanple. In our sanple,
trout this size were numerous, accounting for 18% of the total catch (Table
7). Differences in relative abundance of small trout nmay in part be due to
seasonal differences between sanples. Coon (1978) conpleted his sanpling
inthe third week in May. W el ectrofished in Box Canyon from1 July
through the first week in Cctober

At Last Chance, the age-0 year class accounted for 40% of trout
captured (Figure 10, Table 7), indicating this area may provi de inportant
juvenile rearing habitat. On the Harriman North reach, age-0, age-1+, and
age-4+ and | arger year classes were present. Age-2+ and age-3+ trout were
poorly represented, together accounting for only about 9% of the catch
(Figure 11, Table 7). Based on |ength-frequency distributions, the trout
popul ati on sanpled at Harriman North appears nore sinilar to the trout
popul ation at Last Chance than to the trout population on the Railroad
Ranch (Figure 12). On the Ranch, all age classes are present, but |arger
(>300 mMm trout donminated the catch

Data are sparse for Harrinman East due to our inability to effectively
sanpl e the deep glides that characterize the reach. The | ength-frequency
distribution for Harriman East (Figure 13) is sinmlar to the distribution for
the Railroad Ranch, with the exception of large trout which are nmissing or
were not sanpled at Harrinan East.

In the Lower Canyon, the age-1 and age-2 year cl asses account for 90%
of trout captured (Figure 14, Table 7). The few large trout captured in this
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Figure 7. Length frequency by percent of rainbow trout captured in 1986 by
electrofishing in all reaches (n = 1917, avg. length 239 mm).
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Figure 8. Length frequency by percent of rainbow trout captured in 1986 by
electrofishing in Box Canyon (n = 1381, avg. length 238 mm).
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Figure 9. Length frequency by percent of rainbow trout captured in 1978 by
electrofishing in Box Canyon (data from Coon 1978; n = 692, avg.
length 280 mm).
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Tabl e 7- Percentages of rainbow trout by size interval, 1986.

Total Length (nm

Reach N <150 150- 250 250- 350 350- 450 >450
Box Canyon 1381 18 44 26 9 3
Last Chance 276 40 35 9 10 6
Harriman North 77 28 30 19 4 19
Rai | road Ranch g0 7 16 29 22 26
Harri man East 34 13 37 43 7 0
Lower Canyon 59 5 54 37 4 0
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Figure 10. Length frequencies of rainbow trout captured by electrofishing
in 1986 at Last Chance (n = 276, avg. length 211 mm).
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Figure 11. Length frequencies of rainbow trout captured by electrofishing
in 1986 at Harriman North (n = 76, avg. length 244 mm).
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Figure 12. Length frequencies of rainbow trout captured by electrofishing
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Figure 13. Length frequencies of rainbow trout captured by electrofishing
in 1986 at Harriman East (n = 34, avg. length 238 mm).
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Figure 14. Length frequencies of rainbow trout captured in 1986 by
electrofishing in the Lower Canyon (n = 59, avg. length 226 mm).
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Figure 15. Length frequencies of hook scarred rainbow trout captured in
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length 357 mm).
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reach came fromthe upper part of the reach in the vicinity of R verside
canpgr ound.

Fifteen percent of all rainbow trout captured had hook scars. A
| arger percentage of fish were scarred in the nore heavily fished reaches
upstream from Gsborne Bridge than at Harrinman East or in the Lower Canyon
The percentage of fish with hook scars was highest (30% at Harrinman North
The unexpected | ow percentage of scarred fish in Box Canyon is due to the
hi gh nunber of small (<200 mm) unscarred fish in the exam ned catch
Because of the gear typically used by Box Canyon anglers, these small fish
are a mnor conponent of the fishery. The | ength-frequency distribution
for all scarred trout captured (Figure 15) is shifted to the right conpared
to the length-frequency distribution for all fish captured, indicating
| arger fish are disproportionately nore likely to be scarred

1987 Rai nbow Trout Age and Growth

Esti mated annual growth increnents and total |ength-at-age were
simlar to those reported by Rohrer (1981). Young age-cl asses
(1+ and 2+) had larger growh increnents in Box Canyon than in downstream
sections (Tables 8-11). W hypothesize that this increased relative
rate of growth in Box Canyon results fromthe difference in the water
tenperature regi nes between Box Canyon and downstream sections. |n Box
Canyon, w nter tenperatures are warmer than downstream areas, and sumrer
tenperatures remain in a range (15-17 C) near the optimumfor trout growth
(unl ess discharge is halted). In downstream sections, water tenperature
of ten exceeds 20 C in sunmer.

Mean estimated growth increnents for ol der age classes do not follow
this pattern. Gowh is probably nore variable in older fish, and the
problemis conpounded by our small sanple sizes. Fish in Box Canyon tend
to exhibit rapid early growh, and fish in downstream sections exhibit nore
uni formgrowth through Iife (Tables 9-11).

Estinmated total annual nortality for rainbow trout was 53% i n Box

Canyon, 68% on the Railroad Ranch, and 82%for the Pinehaven and Cardi ac
Canyon sections conbined (Table 12). Mrtality estinmates were cal cul ated
using the | east squares regression catch-curve nethod (Figures 16-18).
O her nethods, such as those of Jackson, Heincke, and Chaprman and Robson
(Everhart and Youngs 1981), produced simlar results. Annual nortality of
rai nbow trout in Box Canyon was simlar to that of the 50% val ue reported
for a catch-and-rel ease section of the Madi son R ver (Vincent 1980).

Angling nortality was prelimnarily estimated at 18 and 9% f or
Pi nehaven and Cardi ac Canyon, respectively. No data are available on trout
outmgration in the Lower Canyon, but we specul ate that anchor ice
formati on may account for nuch of the overwi nter natural nortality conponent.

1986 Trout Movenents

No tagged and recaptured fish nmoved out of the vicinity of origina
capture. One fin-clipped fish fromBox Canyon was recaptured at HSP. W
recaptured 9 (2.7% tagged fish (including angler tag returns) and 16 (1%
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Table 8. Calculated nmean total |engths and annual increnments of growt h of
wi | d rai nbow trout captured by el ectrofishing between |Island Park
Dam and Ri versi de Canpground in 1986 and 1987.

Age n Mean TL at CGal cul ated nean total length (nm) at annul us,
Capture (m 1 2 3 4 5 6

1 77 224 143

2 30 274 129 227

3 41 401 152 274 356

4 37 458 155 276 364 429

5 11 525 158 305 387 451 496

6 1 540 142 256 329 427 460 532
@and Mean (M) 146 265 363 434 493 532
Gowth Increnent (nm 146 119 98 71 59 39
Nunber of Fish 197 120 90 49 12 1
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Table 9. Calculated nean total |engths and annual increnents of growth of
wild rainbow trout captured by electrofishing in Box Canyon in

1986 and 1987.

Age n Mean TL at Cal cul ated nean total length (nm) at annul us
Capture (nmm 1 2 3 4 5 6

1 17 172 152

2 11 277 137 242

3 32 405 156 280 361

4 31 454 160 275 359 423

5 11 525 163 308 389 453 496

6 1 540 148 261 331 429 461 532
Gand Mean (nMm 155 277 364 431 493 532
Gowth Increnent (nmm 155 122 87 67 62 39
Nurmber of Fish 103 86 75 43 12 1
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Table 10. Calculated rmean total |engths and annual increnents of growth of
wild rainbow trout captured by el ectrofishing on the Railroad
Ranch in 1986 and 1987.

Age n Mean TL at Cal culated nean total length (mm) at annul us
Capture (nmm 1 2 3 4

1 5 208 132

2 12 271 105 206

3 6 371 129 240 332

4 4 458 137 292 388 434
Gand Mean (nmM) 120 231 355 435

G owth Increnent (nmm 120 111 124 80
Number of Fi sh 27 22 10 4
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Table 11. Calculated nmean total |engths and annual increments of growth
of wild rainbowtrout captured by el ectrofishing fromP nehaven
to Riverside Canpground in 1986 and 1987.

Age n Mean TL at Cal cul ated nean total length (nmm) at annul us
Capture (mm 1 2 3 4

1 55 241 112

2 7 273 99 217

3 3 414 133 259 348

4 2 517 115 259 396 482
Gand Mean (MM 112 235 367 482

G owth Increnent (mm 112 123 132 115
Nunber of Fish 67 12 3 2
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Table 12. Estimated annual total nortality rates (A), survival rates (S
and instantaneous nortality (Z) for rainbow trout on the
Henry's Fork of the Snhake River between Island Park Dam and
Hat chery Ford. Data are from 1986 and 1987. Lower Canyon
Section includes data from Pi nehaven and Cardi ac Canyon

secti ons.
Secti on z S A Age C asses
Box Canyon 0.76 0. 47 0.53 2.5
Rai | road Ranch 1.13 0.32 0. 68 2-5
Lower Canyon 1.72 0.18 0. 82 2-4
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Tabl e 13. Nunbers of trout narked, tagged, and recaptured by el ectrofishing
and angling on the Henry's Fork from 26 June 1986 to 18 August

1986.
Reach Mar ked Mar ked Recaps Tagged Tagged Recaps
Box Canyon 1173 13 196 1
Last Chance 216 3 52 5
Harriman North 50 0 24 3
Rai | road Ranch 37 0 53 0
Harri man East 25 0 9 0
Lower Canyon 57 0 2 0
Tot al 1558 16 336 9
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marked fish (Table 13). Rohrer (1984) reported little novenent of resident
sal moni ds during the summer for the sanme reach of river

1987 Trout Movenents

Twenty-ni ne jaw-tagged rai nbow trout were recaptured in 1987 (Appendi x
B). Sixteen fish were recovered in Box Canyon, eight on the Railroad Ranch
and five at Last Chance. One fish, tag #133, was tagged 1 Cctober 1986 at
the mddle stock bridge on the Railroad Ranch, and was caught by an angl er
in Box Canyon on 20 June 1987. All other tag returns were fromthe
vicinity of tagging. Rohrer (1984) concluded that late-fall or early-
spring upstream novenent was for spawni ng purposes. He found little
sunmerti me nmovement.

Twenty-ei ght rai nbow trout captured in Cardiac Canyon had old 1987 fin
clips fromBox Canyon and the Railroad Ranch. These fish represent about
2% of the total catch in Cardiac Canyon, which suggests downstream
novenent of trout fromthe Ranch and Box Canyon nay be an inportant source
of recruitment to the fishery in the | ower sections.

Two tagged fish were caught and reported by anglers nore than once. A
420 mmtrout was tagged (# Cl10422) on 21 June 1986 in the Big Bend area of
the Railroad Ranch by an angler cooperating in the tagging effort. The
fish was caught by anglers tw ce in August of 1986 and again on 17 July
1987 in the vicinity of tagging. A 450 mmtrout was tagged (#117) on 20
May 1987 in Box Canyon by the I FG el ectrofishing crew. This fish was
caught by anglers on 15 and 22 June 1987 in the vicinity of capture.

1986 Habitat Quality

Macr ophyte community conposition differed considerably fromthat
descri bed by Hanpton (1981). Sanpling at the sane | ocations, at the sane
time of year, and using simlar nmethods, two species not found by Hanpton
in 1979 and 1980 are apparently inportant conponents of the present
comunity. These two species, Ranunculus aquatilis and Zannichellia
palustris, accounted for 36 and 10 % of the total wet weight of the sanples
(Table 14). Hanpton (1981) reported El odea canadensis and two speci es of
Pot anpbget on as toget her accounting for 74%of the total wet weight in both
1979 and 1980. In our sanples, these species accounted for 11% of the
total weight. In the community we sanpled, Myriophyllum spp. and
Ranuncul us aquatilis were mpbst inportant, accounting for 79% of the total
wei ght. A survey of macrophytes by Shea (1979) was non-quantitative (Shea
pers. commun.), but she described a comunity simlar to the one reported
by Hanpton (1981). In a survey by Hansen (1959), Potanpgeton pectinatus
was nost inmportant, accounting for 40% of the wet weight of the sanple.
Ranuncul us aquatilis, a species not found by Hanpton (1981) in 1979 or
1980, accounted for 13% of Hansen's sanple.

Aquati c nmacrophytes were abundant at all stations except Big Bend.
Ranuncul us aquatilis occurred at all stations. Mriophyllumspp. were
present at all stations except Fish Creek and Pinehaven, where only
Ranuncul us was col | ect ed.

Aver age wet wei ght (kg/nf) of aquatic vegetation per sanple station
was hi ghest at the Pinehaven, Cookhouse and Harrinan Bridge South stations
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Tabl e 14. Percent species conposition by wet weight of aquatic vegetation in
| ow gradi ent reaches of the Henry's Fork

Speci es 1986  1980°  1979° 1977¢  1950°
El odea canadensi s 1 13 24 35 4
Pot anbget on becti nat us 9 34 33 32 40
Myri ophyl | um spp. 43 25 25 23 7
Pot anpbget on Qerfol i atus 1 27 17 3 3
Ranuncul us aquatilis 36 nf." n.f 1 13
Zanni chellia palustris 10 n.f. n.f. n.f. n.f.
Callitriche verna n.f. 1 1 1 1
Sagittaria spp. n. f. n.f. n. f. n.f. 9
Nai as spp. n.f. n.f. n.f. n.f. 16
2 Thi s study.

® Hanmpt on (1981).

¢ Hampt on (1981).

4 Shea (1979).

¢ Hansen (1959).
f'n.f. —not found.
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Tabl e 15. Average wet weight (kg/ nf) of aquatic vegetation per
sampl e station.

Station 1986° 1980° 1979°
Last Chance 2.3 6.3 7.8
Bi g Bend 0.6 3.6 2.3
Harriman Bridge N. 2.0 2.7 2.1
Harriman Bridge S. 2.8 3.2 7.5
Cookhouse 2.7 3.6 2.1
Silver Cr. Qutlet 0.9 1.6 2.1
Csbor ne Bridge 1.7 3.1 2.4
Harri man East 1.0 n.s. @ 3.9
Fi sh Creek 1.0 n.s. 2.9
Pi nehaven 3.0 n.s. 7.6

X 1.8 3.4 4.1

S 0.9 1.4 2.5
& Thi s study.

® Hanpt on (1981).
¢ Hanpton (1981).
dn.f. - not sanpl ed.
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(Table 15). Data collected in 1979 by Hanmpton (1981) indicate a sinilar
trend. Average wet weight for all stations was 1.8 kg/nf , conpared with
4.1 kg/n? reported by Hanpton (1981). Variation anmong stations in average
wet wei ght of aquatic vegetation per sanple was |ess than in previous
surveys (Table 15).

Di ssol ved oxygen did not fall below about 7 ng/l on the two days sanpl ed
(Tabl e 16). Dissol ved oxygen dropped from an average of 19.4 ng/l for al
sites on the afternoon of 12 August 1986 to an average of 12.3 nmg/l at the
resanmpled sites on the foll owi ng norning. Dissolved oxygen did not change
appreci ably overnight at the Island Park Dam outlet or at Last Chance.

Wat er tenperatures displayed |arge daily fluctuations at HSP and were
constant at the Island Park Damoutlet (Figures 19 and 20). Mean daily water
tenperature fluctuation at HSP was 4.8 C for the period of record (16 June
to 12 August 1986). Mean daily water tenperature fluctuation at Island Park
Dam outl et was 0.56 C for the period of record (27 June - 12 August 1986).
Maxi mum dayti ne tenperature at HSP was 23.5 C and occurred on 26 June 1986.
Maxi mum ni ghttime water tenperature at HSP was 17 C and occurred on 3 July
1986. Maxi num dayti me water tenperature at the damoutlet was 21 Con 1, 2
July 1986. Maxi mum ni ghttime water tenperature at the damoutlet was 20 C
from28 June to 1 July 1986

1987 Habitat Quality

Maxi mum and m ni mum daily tenperatures and daily fluctuations were
simlar at the Harriman Park stock bridge and the Pi nehaven boat take-out,
and were simlar to 1986 tenperatures at the Harrinman bridge for the sane
period of record. Daily fluctuations were |arge conpared with the
relatively constant tenperatures neasured in Box Canyon at the dam outl et
Daily fluctuations were slightly greater at the Harriman Stock Bridge than
at Pinehaven (Figures 21-24). Mxi mumrecorded dayti ne tenperature was
approxi mately 23 C on 14 June 1987 at both sites.

M crohabitat Utilization

Size of fish could not be accurately estinmated from shore, and
observed fish were catagorized as age-0 or adults. Substrate at al
sanpling points was gravel. Cover utilized was primarily the bank (40%,
and aquatic macrophytes (40% . Adults and parr utilized simlar
m crohabits with respect to depth and velocity (Table 17). Adult trout were
observed further fromcover and closer to the bank than parr. The data
suffer fromthe limtation that only surface feeding adult fish could be
| ocat ed.

Data analysis for habitat utilization in high gradient reaches is
i ncomplete. Prelimnary findings suggest mcrohabit preference of rainbow
trout in Box Canyon is simlar to that reported by Bovee (1978). Rai nbow
trout selected a nean total depth of 70 cm (SD = 20.04, n = 264) with a
range of 22 cmto 140 cm Focal depth averaged 48 cm (SD = 23.12, n = 264)
with a range of 6 to 120 cm Focal velocity ranged fromO0.01 mis to 0.59
m's. Fish over 200 mm sel ected an average focal velocity of 0.22 m's
with a node of 0.4 nis. Feeding fish selected higher velocities (0.45
n's) than did resting or inactive fish (0.1 nis). Seventy-nine percent of
fish observed were within one neter of structural cover, and 73% were

51



Tabl e 16. Dissol ved oxygen in the Henry's Fork River on two
dates as determ ned by a M cro-Wnkl er techni que.

DO
Station Ti me Temp (O (my/ 1) “Bat
12 Aug 1986
|.P. Res. 13: 30 21 19. 06 216
|.P. Dam Qutl et 13: 30 17 15.74 165
Last Chance 14: 20 18 16. 50 175
Big Bend, H S.P. 14: 50 20 16. 55 180
H S.P. Picnic Area 15: 30 22 20.21 250
Above Harriman Spring 15: 50 17 20. 95 170
Bel ow Harri man Spri ng 15: 50 9 20. 16 220
Pi nehaven 16: 52 17 20. 00 220
13 Aug 1986
|.P. Dam Qutl et 4: 56 15 17. 40 165
Last Chance 5:12 13 17.00 160
Big Bend, H S. P. 5:32 13 6. 99 66
H S.P. Picnic Area 5:46 16 7.78 77
Above Harrinman Spring 6: 00 13 8. 46 82
Pi nehaven 6: 20 14 7.57 73
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Figure 19. Minimum and maximum water temperatures recorded in Box Canyon
from 27 June 1986 through 12 August 1986.
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Figure 20. Minimum and maximum water temperatures recorded at Harriman
State Park from 16 June 1986 through 12 August 1986.

53



Water Temperalure (C)

n -

10 ""[""l“"!""l""l"'I""I'r"l""I""I""I"'4%
604 609 614 619 624 629 704 709 714 9 724 729 803

Date

a Daily Maximum Daily Minimum

Figure 21. Maximum and minimum temperatures recorded at the Harriman Stock
Bridge between 4 June 1987 and 6 August 1987. Maximum recorded
temperature was 23 C. Minimum recorded temperature was 10 C.
Mean daily fluctuation was 5.5 C.
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Figure 22. Maximum and minimum temperatures recorded at the Harriman Stock
Bridge between 7 August 1987 and 11 October 1987. Maximum
recorded temperature was 21 C. Minimum recorded temperature was
4 C. Mean daily fluctuation was 4.7 C.
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Figure 24. Maximum and minimum temperatures recorded at the Pinehaven take-

out between 16 August 1987 and 22 October 1987. Maximum

recorded temperature was 19 C. Minimum recorded temperature was
3 C. Mean daily fluctuation was 3.5 C.
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Table 17. Means of selected mcrohabitat variables for | ow gradient
of the Henry's Fork River from 30 June 1986 to 18 August 1986.

Vari abl e Adul t Age- 0
Total Depth (m 0.51 0.53
Surface Velocity (m's) 0.48 0.60
Di stance to Cover (m 0. 56 0.19
Di stance to Bank (m 1.80 3.22
N 31 22
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within 0.5 in. N nety-nine percent of the observed fish were associ ated
wi th cover (including depth and surface roughness as cover).

Fi sh Strandi ng Survey

A total of 12 stranded fish, all age-0 rainbow trout, were collected
in 1986. Five trout (63 to 86 M) were collected along transect 1. Mean
length was 69 mMmm Five trout (82 to 103 mMm were collected on transect 3.
Mean | ength was 93 mm One 65 mmtrout was collected on transect 4. Man
I ength of trout collected fromtransect 3 (Harriman Bridge) was
significantly (P<0.015) larger than trout collected fromtransect 1 (Last
Chance). Al stranded trout were associated with deposited drifts of
vegetation, primarily Potanbgeton. The dewatered perinmeter rarely exceeded
2 mon any transect, and pools renaining above the receded water line were
rare. Many scul pins (Cottus spp.) were stranded on the cobble bar
downstream from t he di scharge tube

The | ow nunber of trout stranded (one trout per km of shoreline)
i ndi cates minor stranding inpact of dewatering. Anecdotal reports of high
stranding nortality during sudden reductions in discharge in previous years
suggests that by ranping di scharge down, stranding of trout was avoi ded.
The stranded trout collected were snaller than the average age 0 rai nbow
trout (100-130 mm) for the sane tinme of the year as determ ned by
el ectrofishing. This suggests that the slower devel oping or |ater energing
fry are nost vul nerable to stranding.

Abundance and Habitat Utilization by Age-0 Rai nbow Trout

In 1987, age-0 rainbow trout were found at all sites except Riverside
Campground (Table 18) in md to late July. The highest mean density, 9.4
trout/m was at Last Chance. Harrinman East and Box Canyon had densities of
0.6 and 0.9 trout/ mrespectively. Mean density at Last Chance was
significantly different (P <0.05) from nmean density at Harri man East and
Box Canyon. Harrinman East and Box Canyon were not significantly different
(P >-0.05). Since not all sections were sanpled at the same tine,
conpari sons between sites are | ess useful than conparisons of trends over
time. Follow up surveys are needed to deternine if these trends renmain
consi stent .

The unexpected | ow nunber of age-0 trout found in Box Canyon may have
resulted fromelectrofishing in daylight, or perhaps the smaller nean
length of trout captured there (Table 18) may indicate that |arger fry used
a nore m d-channel daytine habitat and were not effectively sanpl ed.

Anot her possibility is that fry emerging in Box Canyon drop downstreamto

| ower gradient streamreaches. Transects were sanpled in order. At Last
Chance, transect 1 was sanpled at 2300, and transect 6 was sanpled at 0200.
The apparent increase in fry density with transect sanpled at this site my
have resulted from sanpling through a mcrohabitat shift. Harriman East
was sanpl ed at 2400, and no trend of increased density over time was noted.

The main effects of study section and treatnent were not significant

(P > 0.05), indicating that neither the treatnents thensel ves nor their
| ocation had an effect on the nunber of age-0 trout present in the
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Tabl e 18. Nunber of age-0 rai nbow trout per nmeter of shoreline calcul ated
from 1987 fry counts. Nunber of trout determ ned by successive
el ectrofishing renmoval passes. Riverside Canpground and Box
Canyon were el ectrofished in daylight; Last Chance and 'iarriman
East were el ectrofished at night.

Site Dat e Tr ansect Mean Length
1 2 3 4 5 6 X ()

Last Chance 7- 15 2.8 5.4 8.7 14.6 11.8 13.2 9.4 69.4

Harri man East 7- 16 0.8 0.3 0.6 1.2 0.6 0.2 0.6 67.4

Riverside C G 7-29 0 0 0 0 0 o 0.0 na'

Box Canyon 7- 31 0.5 1.2 1.4 0.6 na na 0.9 61.4

1 Not applicable.
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treatment sections at the time of sanmpling (Table 19, Figures 25 and 26).
The main effect of sanpling date was significant (P < 0.05, Table 19),
indi cating that fewer age-0 trout were present in all sections, regardl ess
of treatment, on the 2 August 1987 sanpling date. On both occasions a
smal | nunber of adult brook trout were associated with tree top treatnents.

On the 1 July 1987 sanpling date, the tree top treatnment held a | arger
nunber of trout than the other treatnents, although the difference was not
statistically significant. Qur observations indicate that this treatnent
provided the |argest area of zero or near zero water velocity. These
results suggest that cover designs that provide shall ow areas of zero
vel ocity are used disproportionately by age-0 trout early in the summer
when the fish are less than 60 nmin I ength. Horner and Bjornn (1976)
reported that fry prefer velocities less than 0.08 msec. Giffith (1972)
stated that young trout are closely associated with cover, rarely found
nore than 1 mfrom suitable escape cover. The shorelines at Harrinman East
are lacking in this type of cover. At Last Chance, where shoreline
transects showed age-0 trout to be relatively abundant (Table 18), boul ders
and over hangi ng banks provi de extensive areas of |ow velocity habitat.

Age-0 trout observed at night by snorkeling were above the substrate
and active in sumrer. Use of cover for hiding was not observed.

Wnter Habitat Utilization

In the daytime, we observed no juvenile rainbow trout while snorkeling
transects in both bank and non-bank areas. Furthernore, we observed no
juvenile rainbow trout during the day on prelimnary and foll owup dives in
areas not neasured. This daytinme hiding behavior was observed at stream
tenperatures ranging between 0.0 to 7.5 C. W did not snorkel at
tenperatures warnmer than 7.5 C

At night, no juveniles were observed in or near |arge nmacrophyte beds
in non-bank areas. Low densities were found in several non-bank |ocations
i n Box Canyon where fish were observed in protected areas anong large (>1 m
dianmeter) in slow velocity water. No fish were observed at night in non-
bank areas in the Last Chance, Harrinman State Park, Osborne Bridge, and
Pi nehaven reaches.

A total of 96% of the 1,531 fish observed during the night were near
boul der clusters along the bank. However, this habitat represented only
35% of the bank habitat surveyed, We observed juvenile rai nbow trout
densities of 5 to 100 fish/100 min the hi gh-ranked bank habitat which
consi sted of boul der clusters and devel oped undercut banks. Medium and
12w ranked banks had densities of 0 to 5 fish/100 mand O to 1 fish/ 100
m, respectively. Wthout exception, where we observed potentia
conceal ment cover along the bank, we found abundant juvenile rainbow trout
at night.
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Tabl e 19. Nunber of trout in each treatment section in 1987 sunmer cover
utilization experinment as determ ned by successive el ectrofishing
renoval passes on 1 July and 2 August 1987. Study section A was
not sanpled on 1 July 1987. Mean nunber of trout sanpl ed was

significantly different (P < 0.05) between sanpling dates.

Tr eat ment St udy Tr eat ment 1 July 2 August
Section Section
Boul ders A 4 -- 1
B 4 20 14
C 4 22 3
D 2 45 8
E 4 18 3
Over head A 3 -- 1
Cover B 1 55 10
C 3 6 2
D 4 6 2
E 2 31 7
Tree Top A 2 -- 5
B 3 46 7
C 2 68 2
D 1 63 5
E 3 42 5
Contr ol A 1 -- 4
B 2 35 4
C 1 40 3
D 3 9 3
E 1 60 9
Tot al 566 86!

! Total does not include study section A
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Figure 25. Number of trout found on 1 July 1987 in each treatment
section of the cover utilization experiment. Note that
section A was not sampled.
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Figure 26. Number of trout found on 2 August 1987 in each treatment
section of the cover utilization experiment.
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Wnter daytine mcrohabitat utilized by juvenile rainbowtrout in the
Henry's Fork consisted of the interstitial spaces between and under
boul ders al ong the bank. Undercut banks with dense root wads or dense
woody debris were also utilized. Single |logs with few branches were not
utilized as daytine conceal ment cover. Many of the undercut banks that
provided winter habitat earlier in the winter were dewatered when fl ows
were reduced bel ow I sl and Park Damin February. Only deep and well
devel oped undercut banks continued to provi de conceal ment cover at | ower
flows. These banks were only found in areas absent of cattle grazing such
as on islands and within fenced areas.

Wnter nighttinme mcrohabitat utilized by juvenile rainbow trout in the
Henry's Fork consisted of the slow velocity areas near the bank that were
cl osely associated with daytime conceal nent cover. M crohabit at
nmeasurenents of 66 juvenile rainbow trout indicated that they were found
within 4 mof the bank with the node around 1 m (Figure 27). Focal
velocity was 0.15 ms or less with a node of 0.03 ms and a mean of 0.07
m's. Focal depths ranged from?20 to 40 cmwith a nean of 29 cm Fish were
consistently either on the substrate or within 5 cm so total depth was
exactly or nearly the sane as the focal depth. Cover associated with the
focal point was primarily (65% boulders (Table 20). Al other cover types
were | ess than 10% each. A total of 87%of all winter nighttine focal
points were within 100 cm of conceal nent cover.

Dusk emergence of juvenile rainbow trout began.25-35 minutes after real
sunset tine with light intensities near 0.40 X 10 watts/ m (Fi gure 28).
Densities increased until they stabilized about 180 m utes after real
sunset tinme with light intensities of about 0.50 X®° 10 watts/m (Figure
29). Moonlight or the addition of constant artificial |ight decreased
nighttine densities (Figure 30). .Rensities,dropped from11.11 fish/100 nt
at a light intensity of 0.36 X 10° watts/nf before the noon rise to a
density of 3.17 at a light intensity of 0.36 X 102 watts/m2after the

noonri se. Before the addition of 2rtificial light in the formof of a neon
sign, density was 18.25 fish/100 nf at a light intensity of 0.13 X 10°
watts/nf . Twenty minutes after the addition of artificial light, we

observed a density of 12.69 trout at a light intensity of 0.12 X 10*
watts/ nf and we watched fish enter the interstitial spaces between and
under boulders in the interim
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Tabl e 20. Habitat association of juvenile rai nbow trout

in winter at night.

Habi t at Nunber of fish
boul der 980
depr essi on 122
aquatic plants 101
cobbl e 68
woody debris S7
no cover 203
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Angl er Opi ni on Survey

Ei ghty-three (83) version 1 questionnaires were conpleted by anglers
fishing between Pinehaven and Mesa Falls. Two hundred and fifty-nine (259)
version 2 questionnaires were conpleted by anglers; 173 version 2
guestionnaires were conpleted by anglers fishing between |sland Park Dam
and Riverside Canpground (upper survey reach), and 86 version 2
guestionnaires were conpleted by anglers fishing between Riverside
Canpground and Mesa Falls (lower survey reach).

O the questionnaires conpleted, 153 (45% were by Idaho anglers and
187 (55% were by nonresident anglers. O the |Idaho anglers surveyed, 48
(3199 were fishing between |sland Park Dam and Ri versi de Canpground, and
105 (67% were fishing between Riverside Canpground and Mesa Falls (Table
21). In total nunber of resident anglers, Bonneville, Frenont, and Bannock
Counties were ranked first, second and third. Together they accounted for
67 percent of the resident anglers. Bonneville County was ranked first in
the I ower reach (53%, and was ranked second in the upper reach (27%
foll owi ng Frenont County with 29 percent of the anglers. Fifteen counties
were represented in the sanple. O the Idaho angl ers surveyed, 139 (91%
were fromcounties in southeastern | daho.

One hundred and twenty-three (66% of the nonresident anglers were
surveyed in the upper reach; 64 (34% were surveyed in the |ower reach
(Table 22). In total nunber of nonresident anglers, California, Uah, and
Col orado were ranked first, second, and third. Together they accounted for
62 percent of the nonresident anglers (Table 22). Twenty-four states (11
western, 7 eastern, 6 mdwestern) were represented in the sanple.
California was ranked first, and Utah and Col orado were ranked second or
third in both the upper and | ower survey reaches. One angler reported
Sout h Anerican residence.

The Harriman Ranch was ranked first nost frequently by anglers
fishing between |Island Park Dam and Ri versi de Canpground as the section
they preferred to fish. Last Chance was ranked second nost frequently, and
Box Canyon was ranked third nost frequently (Table 23). Anglers fishing
bet ween Ri versi de Canpground and and Mesa Fal |l s ranked Box Canyon first
nmost frequently (Table 24). Last Chance and the Harri man Ranch were ranked
first the second nost frequently. These results suggest that anglers
surveyed while fishing the Lower Canyon probably fish upper sections of the
river at |east as often.

The nunber of years of fishing experience on the Henry's Fork was
simlar for both survey reaches (Table 25). Mst of the angl ers have been
fishing the river five years or |less. The wei ghted nmean nunber of years
fished was 12 for both reaches.
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Tabl e 21.

guesti onnaire,
al |
and al |

Henry's Fork of the Snhake River,

Resi dency by county for

| daho angl ers t hat

responded to question
1 of versions 1 and 2 of the 1987 |SU | FG angl er opi ni on

| daho.

Not e t hat

version 1 responses are included with version 2 responses
are fromangl ers fishing between Pinehaven and Mesa

Fal | s.

Count y n Rank I. P. Damto R verside Ri verside to Mesa F
n % n %
Bonneville 69 1 13 27 56 53
Fr enont 21 2 14 29 7 7
Bannock 15 3 8 16 7 16
Bi ngham 12 4 0 0 12 11
Jefferson 13 4 1 2 12 11
Ada 8 5 4 8 4 4
Tet on 5 6 1 2 4 4
Koot enai 2 7 2 4 0 0
Madi son 2 7 2 4 0 0
Bl ai ne 1 8 1 2 0 0
Boi se 1 8 0 0 1 3
Canyon 1 8 0 0 1 1
Cari bou 1 8 1 2 0 0
d ark 1 8 1 2 0 0
Twin Falls 1 8 0 0 1 3
Tot al 153 48 100 105 100
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Tabl e 22. Residency by state for nonresident anglers that responded to
guestion 1 of versions 1 and 2 of the 1987 |ISU | FG angl er opi nion
guestionnaire, Henry's Fork of the Snake River, |daho. Note that
all version 1 responses are included with version 2 responses and
all are fromanglers fishing between Pi nehaven and Mesa Fal |l s.

State n Rank I. P. Damto R verside R verside to Mesa F.
n % n %

w
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19 30
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Ari zona
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Tot al 187 123 100 100
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Tabl e 23. Frequency of

ranks of sections of the Henry's Fork Ri ver nost

often fished by anglers fishing between |Island Park Dam and
responded to question 5 of version 2
of the 1987 ISU | FG angl er opini on questionnaire.

Ri ver si de Canpground t hat

Section Rank

2 3 4 5 6
Box Canyon 33 25 44 6 2 2
Last Chance 48 58 17 10 0
Harri man Ranch 97 20 18 1 1 0
Pi nehaven- Ri ver si de 11 12 4 24 6 0
Ri versi de- Mesa Fal |l s 5 5 6 4 10 4
O her!: 7 4 10 2 1 4

1
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Chester (2).



Tabl e 24. Frequency of ranks of sections of the Henry's Fork River nost
often fished by anglers fishing between Ri versi de canpground and
Mesa Falls that responded to question 5 of version 2 of the 1987
| SU/ | FG angl er opi ni on questionnaire.

Section Rank

2 3 4 5 6
Box Canyon 46 15 1 2 2 0
Last Chance 18 1 10 2 3 0
Harri man Ranch 18 5 10 3 1 0
Pi nehaven- Ri ver si de 7 7 7 2 4 0
Ri versi de- Mesa Fal ls 12 9 2 1 1 0
O her' 3 4 0 0 0 0

!Responses include Ashton to Chester, Mack's Inn (3), the Buffalo River,
Big Springs to Macks Inn (2), Coffee Pot, Chester, WarmRiver to Ashton (2)
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Tabl e 25. Angler responses to questions 2 and 4 of version 1, and
questions 2, 3 and 4 of version 2 of the 1987 |ISU | FG
angl er opi nion questionnaire, Henry's Fork Ri ver, I|daho. Note
that all version 1 responses are included with version 2
responses and all are fromanglers fishing between Pinehaven
and Mesa Falls.

Question 2. How many years have you fished the Henry's Fork?

I. P. Damto Riverside Ri verside to Mesa F.

n % n %

1-5 61 35 92 56
6- 10 40 23 26 16
11-15 26 15 11 7
16- 20 17 10 10 6
21+ 29 17 26 16

Question 3. How nany days per year do you fish the Henry's Fork?

1-5 50 30 40 51
6-10 31 19 14 18
11-15 16 10 13 16
16-20 13 8 1 1
21-50 39 23 10 13
51+ 17 10 1 1

Question 4. \Wat type of ternminal gear do you prefer to use?

Bai t 3 2 32 19
Lur es 2 1 15 9
Flies 159 92 79 47
Conbi nati on 8 5 43 25
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Angl ers surveyed in the | ower reach fished the river fewer days
per year (Table 25). In the |ower reach, 69% of the anglers fished
10 or fewer days, conpared with 49% for the upper reach. In the upper
reach, 33%of the anglers fished the river nore than 20 days, and 10%
fished the river nmore than 50 day per year. In the | ower reach, 14% of
the anglers fished nore than 20 days. The nmean nunber of hours fished per
day (version 1, question 3) was four.

Flies were the preferred termnal gear in both survey reaches (Table
25). In the upper reach 92% of the anglers surveyed preferred flies; 47%
in the lower reach preferred flies. In the |ower reach 19% of the anglers
preferred bait, and 25% preferred a conbi nati on of gear. Coon (1977)
reported that 49% of the anglers interviewed between Riverside and Mesa
Falls were using bait, 9% were using lures, and 42% were using flies.
The percentage (9% of anglers using lures has remained the sane.

Anglers cited nultiple reasons why they preferred to fish the
section they fished nost often. In the upper reach 65%fished there for
the type of water, and 59% for the size of fish present (Table 26).
Thirty percent of the anglers surveyed in the upper reach cited type of
regul ations as a reason they fished where they did. Only 10% (t he fewest
of any cited reason) of the anglers surveyed in the | ower reach cited type
of regulations as a reason they fish there. Apparently, anglers that fish
special regulation areas feel nore strongly about the regulations than are
angl ers who fish areas with general regul ations. Because speci al
regul ations attract certain anglers and exclude others, additional specia
regul ations are therefore likely to have a marked effect on the
distribution of effort through the surveyed sections of the Henry's Fork
Thirty-seven percent (the nost of any cited reason) of the anglers surveyed
in the |ower reach cited reasons other than those included on the
guestionnaire; nost anglers cited scenic values or were canping in the
ar ea.

More anglers were satisfied with the quality of their fishing
experience in the upper survey reach than in the | ower survey reach (Table
26) . In the upper reach, 63% of the' anglers surveyed responded that
the section they were fishing net their expectations for quality trout
fishing. In the | ower survey reach, 50% of the anglers stated that the
section met their expectations.

O the upper reach anglers surveyed that had an opinion on the quality
of the fishing in the upper survey reach over the last five years, nost
(65% felt that the fishing had declined (Table 26). As expected, npst
(65% | ower reach anglers had no opinion on the upper reach fishery. O
the I ower reach angl ers surveyed that had an opinion on the quality of the
fishing in the | ower survey reach, 54%felt the fishing had declined, and
37%felt that there had been no change in the fishing. Again, nost (72%
upper reach anglers had noopinion on the | ower reach fishery.
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Tabl e 26. Angler responses to questions 6 and 7 of version 1, and
guestions 6, 7, 8, 9, 10, 11, and 12 of version 2 of the 1987
| SU | FG angl er opinion questionnaire, Henry's Fork River, |daho.
Version 1 questions 6 and 7 are the sane as version 2 questions 7
and 9. Note that all version 1 responses included with version 2
responses are from anglers fishing between R verside Canpground
and Mesa Falls.

Question 6. Why do you fish this section [the one you fish nost often]?

|l. P. Damto Riverside R verside to Mesa F.

n % n %
Regul ati ons 52 30 8 10
Type of Water 102 59 19 23
Reput ati on 58 33 29 35
Fish Size 112 65 30 36
Nunber of Fish Caught 43 25 20 24
Ease of Access 38 22 19; 23
O her 17 10 31! 37

Question 7. Does this section neet your expectations for quality
trout

fishing?
Yes 109 63 75 44
No 58 34 84 50
No Response 6 3 10 6

Question 8. In the last five years do you think fishing fromlsland Park
Dam to Riverside Canpground has:

| mor oved 16 9 4 5
Decl i ned 80 46 21 24
No Change 28 16 5 6
No Opi ni on 43 25 56 65
No Response 6 4, 0 0

Question 9. In the last five years do you think fishing fromRi verside
Canpground to Mesa Falls has:

| mor oved 1 1 9 5
Decl i ned 33 19 49 29
No Change 7 4 33 20
No Opi ni on 125 72 68 40
No Response 7 4 10 6
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Tabl e 26. Conti nued.
Question 10. Which of the follow ng regulations do you nost support:

I. P. Damto Riverside Riverside to Mesa F.

n % n %

Mai ntain current regul ations
on Henry's Fork with no
changes? 29 17 44 51

Cat ch-and-rel ease from
Island Park Damto Mesa
Falls, artificial lures
and flies, single barbless

hooks? 11 67 27 31

Extend slot limt from

current boundary at River-

si de Canpground downstream

to Mesa Falls, artificial

lures and flies, single

bar bl ess hooks? 24 14 10 12

No Response 3 2 5 6

Question 11. Woul d you fish the Henrys Fork fromlsland Park Dam to Mesa
Falls if catch-and-rel ease were inpl enented?

Yes 161 93 63 7
No 8 5 23 27
No Response 4 2 0 0

Question 12. Wuld you fish the Henry's Fork from Ri versi de Canpground
Mesa Falls if the slot limt was inplenmented in this section?

Yes 131 76 78 91
No 24 14 8 9
No Response 18 10 0 0
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Tabl e 27. Estimated angler effort on the Henry's Fork River

Pi nehaven and Mesa Fall s.

May 1987 to 7 Septenber

bet ween

Data are fromthe present study: 23
1982 data, Coon

1987, Rohrer (1984):

(1977): 1976 data, and Jeppson (1973): 1973 dat a.
Secti on Dat e Mles Total Effort (h) Effort (h/km
Pi nehaven to 1987 1.7 4,105 1, 499
R verside C. G
1982 3.4 2,505 458
1976 3.4 6, 579 1, 202
1973 3.4 7,044 1, 287
Riverside C. G 1987 5.3 7, 607 891
to Hatchery Ford
Ri verside C G 1976 12 4,377 227
to Lower Mesa F.
197 12 1,983 102
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O the proposed regul ati on change options on the questionnaire
(maintain current regulations, catch-and-release froml|.P. Damto Mesa
Falls, and extend slot linmit fromRiverside to Mesa Falls), catch and
rel ease was nost popular in the upper reach (67% support, Table 26). In
the | ower reach, no change was the nmost popul ar option, with 51% support.

Most angl ers surveyed indicated they would fish the river from Island
Park Dam to Mesa Falls if catch-and-rel ease was inplenented. N nety-three
percent of the anglers surveyed in the upper reach, and 73% of the anglers
surveyed in the |l ower reach indicated they would fish the survey reach
under catch and rel ease regul ati ons (Table 26). N nety-one percent of the
| ower reach anglers and 76 % of the upper reach anglers indicated they
would fish in the | ower survey reach under a slot limt.

Anong the angl ers surveyed with version 1 of the questionnaire, 46%
i ndi cated they would be in favor of nore restrictive regulations, and 44%
wer e opposed (question 8).

Based on the responses of anglers surveyed (particularly questions
10, 11, and 12) we conclude that catch and rel ease was consi dered
acceptable, if not necessarily preferred, by nost anglers for the entire
survey reach fromlsland Park Damto Mesa Falls. However, anong angl ers
that fish bel ow Ri verside Canpground, the slot limt option was sonmewhat
nor e pal at abl e.

Creel Survey and Angler Counts

Qur estinmate of angler effort per stream km between Pi nehaven and Mesa
Falls was higher than that reported by Rohrer (1984), Coon (1977), or
Jeppson (1973, Table 27). Differences in length of section surveyed
preclude direct conparison of total effort. Anglers expended an estinated
11,712 hours fishing between Pi nehaven and Hatchery Ford (1,039 h/km
bet ween 23 May 1987 and 7 Septenber 1987. Estimates of total angler hours
at each survey location are 3,748 h at Riverside Canpground, 1,021 h at
Wod Road 700, and 1,419 h each at Hatchery Ford and all other roads
conbi ned.

Qur effort estimate of 891 h/kmfor Riverside to Hatchery Ford is
four-fold what Coon (1977) estimated for Riverside to Mesa Falls in 1976
(227 h/km Table 27). Qur casual observations of angler effort made bel ow
Hat chery Ford suggest that effort between Hatchery Ford and Mesa Falls has
probably increased at the sane relative rate as effort above Hatchery Ford.
Boating effort was not neasured in our survey, but based on casua
observations of average nunber of float trips observed on weekdays and
weekends, we estinmate 225-250 float trips were made through this section in
1987. The inproved access at Hatchery Ford should increase the | evel of
boat effort in the future.

Qur effort estimate of 1,499 h/km from Pi nehaven to Riverside is
conparable to the 1976 and 1973 estimates (Table 27). Rohrer (1984)
suggested that his low (458 h/km estimate for 1982 resulted froma poor
angling year. W feel our estinate is conservative because it does not
i nclude the | ower boundary of Harriman State Park (Wod Road 16), a high
use area included in previous surveys.
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The estimated total catch has increased over previous estinmates from
Pi nehaven to R verside and fromR verside to Hatchery Ford (Table 28).
From P nehaven to R verside the total catch has increased nearly three-fold
since 1973 and 1976. As noted above, 1982 was apparently a poor angling
year. Nunber of trout killed in 1987 was half that of 1973 and 1976 due to
the increase in the nunber of caught and rel eased trout (Table 28).

The estimated total catch fromRiverside to Hatchery Ford has
i ncreased fromunder 100 trout/kmin 1973 and 1976 (Table 28) to 1, 153
trout/kmin 1987. This increase is only partially explained by increased
effort. Again, we caution against direct conparisons anong non-identi cal
survey sections.

Estimated catch per unit effort (CPUE) has increased dramatically in
bot h sections over previous surveys (Table 29). No previous survey has
estimated total CPUE greater than 1 fish/h (we are unsure if the 1976 and
1973 estinmates include released fish). Anglers fishing with flies had the
hi ghest total CPUE (Table 30). Flyfishermen caught 1.52 trout/h conpared
with 0.85 and 1.04 trout/h caught by lure and bait fisherman. Bait
fisherman caught and killed the nost trout/h, 0.61 trout/h, conpared with
0.10 and 0.37 trout/h killed by fly and lure fishernen. Apparently bait
angl ers are catching fewer and harvesting nore fish than are fly or lure
fishermen.

The size-distribution of angler-caught trout (Table 31) indicates that
nost fish caught were small. Less than 5% of the fish caught by anglers
were larger than 305 mm which is very sinilar to our electrofishing catch
for the same section: 7%of our sanple was |arger than 305 mm(Figs. 5 and
6). Jeppson (1973) reported that 16% of the 1373 angl er catch was |arger
than 305, and Coon (1977) reported that 23% of the 1976 catch was | arger
than 305 mMm
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Table 28. Estinmated angler catch of
Ri ver between Pi nehaven and Mesa Falls.

rai nbow trout on the Henry's Fork
Data are fromthe

present study: 23 May 1987 to 7 Septenber 1987, Rohrer (1984):

1982 data, Coon (1977): 1976 data, and Jeppson (1973): 1973
dat a.
Section Dat e Total Catch Killed Rel eased
no. no. no./km no. no./km
no./k
Pi nehaven to 1987 5,295 1,935 1,02 375 4,26 1,560
Ri verside C G 6 9
1982 1, 698 310 195 35 1,50 275
1976 3,779 690 3,779 690 na' na
1973 4,794 876 4,79 876 na na
4
R verside C. G 1987 9,813 1,153 1,90 223 7,91 927
to Hatchery Ford 2 1
R verside C G 1976 1, 328 69 1, 328 69 na na
to Lower Mesa F.
1973 1, 783 93 1,78 93 na na

! Not applicabl e.
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Table 29. Estinated catch per unit effort (CPUE) in trout per hour
for the Henry's Fork River between Pinehaven and Mesa
Falls. Data are fromthe present study: 23 May 1987 to 7
Septenber 1987, Rohrer (1984): 1982 data, Coon (1977): 1976
data. and Jeppson (1973): 1973 dat a.

Section Dat e Total CPUE Killed CPUE  Released
CPUE
Pi nehaven to 1987 1.29 0.25 1.04
R verside C. G
1982 0.70 0.10 0. 60
1976 0.91 0.57 0.34
1973 0. 69 na’ na
Ri verside C G 1987 1.21 0. 25 0. 96
to Hatchery Ford
Ri verside C G 1976 0. 50 0. 30 0.20
to Lower Mesa F.
1973 0.94 na na

! Data not avail abl e.
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Tabl e 30. Estimated catch per unit effort (CPUE) in nunber of trout per
hour by gear type for anglers fishing fromRiverside to Mesa
Falls. Anglers that used flies or flies plus other gear were
considered flyfisherman. Anglers that used lures or lures plus
ot her gear were considered lure fishernman. Anglers that used
bait only were considered bait fisherman.

Gear Type  Caught & Rel eased Caught & Killed Tot al
Flies 1.41 0.10 1.52
Lures 0. 48 0. 37 0.85
Bai t 0.44 0.61 1.04
Al Cear 1.04 0.25 1.29

Table 31. gjze-class distribution of fish caught by anglers using
all gear types fromRiverside to Mesa Falls fromopening day to
9 September 1987.

Size dass (nmm Nunber Caught Per cent
<305 516 95
305- 355 11 2
356- 406 12 2
407- 457 3 <1
458- 508 3 <1
509- 559 1 <1
Tot al 546 100
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MANAGEMENT | MPLI CATI ONS

Wnter flow nanagenent is critical in a regulated systemlike the
Henry's Fork. Rapid flow reductions in the winter during the day threaten
the juvenile salnonids within substrate interstitial spaces in dewatered
areas. As we observed on the Henry's Fork, the probability of being
stranded i s high when these boul der areas are suddenly dewatered. Were
flow reductions are obligatory, all winter reductions should be done
increnentally and at night. Mninmumflow nodel s shoul d consi der nighttinme
and daytime nicrohabitat requirements for winter conditions in addition to
summer requirenents. Mnimumflows shoul d not be based on wetted peri nmeter
net hodol ogy only. On the Henry's Fork nost of the usable winter habitat is
l[imted to bank areas. During |ow flows many kil oneters of shall ow
under cut banks and boul der clusters are dewatered. During these | ow fl ows
total wetted areas is reduced by only a snall percent while nost of the
winter habitat is dewatered. Qur findings showthat juvenile trout do not
just nove over to deeper water, but that they either |eave the systemor
die. Cher areas in the systemw th abundant conceal nent cover in the non-
bank areas woul d theoretically have different results. For regul ated
streans where the natural hydrograph has been altered, flushing flows
shoul d be considered to clean cobbl e and boul ders by renoving fines from
the interstitial spaces. Furthernore, our winter field data show ng
reduced nunbers of trout wintering in heavily sedi nented areas adds support
to the literature describing the inpacts of sedinentation to sal nonid
popul ati ons.

Qur data have inplications for the design, installation, and
eval uation of habitat inprovements. Wnter habitat requirenents shoul d be
incorporated into future projects. Inprovenent structures and placenents
shoul d provi de conceal nent cover such as boulder cluster in |ow velocity
areas. Depending on the nature of the stream groups of boul ders set cl ose
together instead of a single boulder may provide nore winter habitat than a
si ngl e boul der.



ACKNOW.EDGEMENTS

We thank Dr. Jack Giffith for his advice and support throughought the
project. Steve Elie and Chip Corsi assisted with el ectrofishing and nade
comrents on the manuscript. Virgil More also provided hel pful comments on
the manuscript. W are indebted to Dr. Mck M ckel son, Rita Manl ove, and
all the menmbers of the Henry's Fork Foundation for their enthusiasm and
support. W thank Gene Eyraud and the personnel at Harrinman State Park of
| daho for their assistance. Several |SU students, |FG enployees, and
fishing guides also contributed their time and effort to the project. The
proj ect was funded by Idaho Fish and Game and the Henry's Fork Foundati on.
This report is dedicated to the nenmory of WIIliam Manl ove.

85



LI TERATURE Cl TED

Angradi, T. R, and C. R Contor. 1987. 1986 Henry's Fork inventory and
eval uation. Report to Idaho Fish and Gane. 29pp.

Bovee, K. D. 1978. Probability-of-use criteria for the famly
Sal noni dae. I nstream Fl ow I nformati on Paper No. 4. Cooperative
I nstream Fl ow Service Group, Fort Collins Co. FWs/ OBS-78/07.

Chapman, D. G 1951. Sonme properties of the hypergeonetric distribution
with applications to zool ogi cal sanmple censuses. Univ. Calif. Publ.
Stat. 1:131-160.

Coon, J. C 1978. Summary of electrofishing data for the Box Canyon
section of the Henry's Fork, May 1978. |daho Departnment of Fish and
Gane.

Everhart, W H., and G A Youngs. 1981. Principles of Fishery Science, 2nd
edition. Cornell University Press. 349pp.

Giffith, J. S. 1972. Conparative behavior and habitat utilization of
brook trout (Salvelinus fontinalis), and cutthroat trout (Sal nmo
clarki) in small streams in northern ldaho. J. Fish. Res. Bd. Can.
29: 265- 273.

Hanpton, P.D. 1981. The wintering and nesting behavi or of the trunpeter
swan. MS. Thesis. University of Mntana, M ssoul a.

Hansen, C.G 1959. Report on the aquatic plants found in the Island Park
area of Idaho during the fall and winter of 1958. U S F.WS. Report,
Red Rocks Lakes NWR, MI. 3pp. M meo

Horner, N., and T. C. Bjornn. 1976. Survival, behavior, density of trout
and salnon fry in streanms. Univ. of Ildaho, For. WIdl. Exp. Stn.,
Contract 56, Prog. Rep. 1975. 38pp.

Jeppson, P. 1973. Survey of angler use, harvest and fish distribution in the
Snake River - South Fork and North Fork, March 1, 1973 to February 28,
1974. Job Performance Report. Project F-63-R-3. 22pp.

Mal vestuto, S. P. 1983. Sanpling the recreational fishery. Pages 397 to 420
in L A Nelson and D. L. Johnson, eds., Fisheries Techniques.
Areri can Fisheries Society, Bethesda, Mryland. 468pp.

Mongill o, P.E. 1984. A summary of sal nonid hooking nortalities. Unpubl.
Rep., Wash. Dept. of Gane. 46pp.

Moore, V., and D. Schill. 1984. Fish distribution and abundance in the
South Fork of the Snake River. Job Conpletion Report. Project F-73-
R- 5.

Platts, W S., W F. Megahan, G W Mnshall. 1983. Methods for eval uating
stream riparian, and biotic conditions. Gen. Tech. Rep. |NT-138.
Qgden, UT: U.S.D. A, Forest Service, Internontain Forest and Range
Experiment Station. 70p.

86



Reynol ds, J. B. 1983. Electrofishing. Pages 147 to 163 in L. A Nielson
and D. L. Johnson, eds., Fisheries Techniques. Anerican Fisheries
Soci ety, Bethesda, Maryl and. 468pp.

Ricker, W E. 1975. Conputation and interpretation of biological
statistics of fish poplations. Bull. 191 Fish. Res. Board Can. 382p.

Rohrer, R L. 1981. Henry's Fork fisheries investigations. Job
Per f ormance Report. Project F-73-R-3. |daho Departnent of Fish and
Gane.

Rohrer, R L. 1983. Henry's Fork fisheries investigations. Job
Performance Report. Project F-73-R-5. |daho Departnent of Fish and
Gane. 52pp.

Rohrer, R L. 1984. Henry's Fork fisheries investigations. Job
Per f ormance Report. Project F-73-R-5. |daho Departnment of Fish and

Game. 34pp.

Schill, D.J., and J.S. Giffith. 1984. Use of underwater observations to
estimate cutthroat trout abundance in the Yell owstone River. North
Ameri can Journal of Fisheries Managenent. 4:479-487.

Shea, R E. 1979. The ecology of the trunpeter swan in Yellowstone
National Park and vicinity. MS. Thesis University of Montana,
M ssoul a. 132pp.

Vincent, R E , and C. dancy. 1980. Fishing regulation evaluation on

maj or trout waters. Job Progress Report. Project F-9-R-28. Mnt.
Dept. of Fish, Wldlife and Parks. 21pp.

87



Appendi x A Length frequency distributions for rai nbow trout |onger than
131 mmfor all sections electrofished in 1987. S ze class
colum indicates upper Iimt of class.

Si ze class(mm Box Canyon R R Ranch Pi nehaven Car di ac Canyon
Date sanpled: 5/12 to 520 6/2 to 6/9 9/18 to 9/27 9/16 to 9/26

140 197 12 26 77
150 131 8 11 16
160 122 12 8 24
170 123 12 0 48
180 130 22 13 133
190 110 32 28 189
200 111 25 49 135
210 75 36 58 160
220 64 43 47 152
230 48 38 66 188
240 53 30 91 185
250 42 31 91 129
260 55 26 86 87
270 46 18 59 90
280 44 22 43 37
290 43 20 21 35
300 42 7 19 27
310 28 10 5 25
320 25 5 3 12
330 17 6 5 6
340 13 0 6 7
350 12 3 3 7
360 10 4 2 7
370 11 1 0 4
380 8 3 1 4
390 23 3 2 4
400 17 4 0 2
410 30 2 3 3
420 36 0 0 1
430 41 4 1 2
440 40 1 3 1
450 44 0 0 2
460 48 0 0 3
470 32 1 1 0
480 18 3 0 1
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Appendi x A. Conti nued

Size d ass Box Canyon R R Ranch Pi nehaven Cardi ac Canyon
490 21 2 0 2
500 10 1 0 0
510 11 0 2 1
520 6 1 0 0
530 1 0 1 0
540 2 1 0 0
550 0 0 0 0
560 0 0 0 0
570 0 0 0 0
580 0 0 0 0
590 2 0 0 0
600 2 0 0 0

Tot al 1944 449 754 1806
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APPENDI X B. Angling and el ectrofishing tag recoveries.

TAG NO.

C12385
C10483
C12618
C10420
C12630
C10481
C5776
C12668
C10422
C10422
C10422
t 196

B814

C9076
t 120

t 1396
C12702
t 143

t117

C2703
t117

t 1307
t 1388
t 1399
t 1396
t 1327
C12651
t 133

C10483

TAGGED

91286
71786
70186
62186
70286
71686
71686
71786
62186
62186
62186
10186
51287
51387
10186
90686
51287
10186
52087
51287
52087
90686
90686
90686
90686
93086
62686
10186
71786

LENGTH

474
465
466
520
375
470
495
450
420
420
420
390
449
383
507
345
434
433
450
492
450
437
456
430
345
491
330
485
465

LCOCATI ON

UPPER RANCH
LAST CHANCE
BOX CANYON
M DDLE RANCH
BOX CANYON
LAST CHANCE
LAST CHANCE
LAST CHANCE
M DDLE RANCH
M DDLE RANCH
M DDLE RANCH
BOX CANYON
BOX CANYON
UPPER BOX CANYON
M DDLE RANCH
BOX CANYON
BOX CANYON
M DDLE RANCH
BOX CANYON
BOX CANYON
BOX CANYON
BOX CANYON
BOX CANYON
BOX CANYON
BOX CANYON
BOX CANYON
M DDLE RANCH
LONER RANCH
LAST CHANCE

90

RECOVERED LENGTH
92586 448
72386 414
80086 414
70586
72086
72586 403
81386 510
81386 450
80086 426
82486 448
71787 426
53087 313
53087 426
71387 460
72487 470
61387 358
52587 428
61587
62287 538
61787 414
61587 538
90987 370
52087 460
52087 440
52087 384
51287 491
60987 378
62087 426
72386 414

LOCATI ON

RANCH

LAST CHANCE
LOAER BOX CANYON
M DDLE RANCH
LONER BOX CANYON
LAST CHANCE
LAST CHANCE
LAST CHANCE

M DDLE RANCH

M DDLE RANCH

M DDLE RANCH
BOX CANYON
UPPER BOX CANYON
UPPER BOX CANYON
M DDLE RANCH

M D BOX CANYON
M D BOX CANYON
RANCH

UPPER BOX CANYON
LONER BOX CANYON
UPPER BOX

M D BOX CANYON
BOX CANYON

BOX CANYON

BOX CANYON

BOX CANYON
RANCH

BOX CANYON

LAST CHANCE



Appendi x C. Percent of all rainbow trout caught by el ectrofishing exceeding
selected total lengths fromthe Henry's Fork between Island Park
Dam and Hatchery Ford. Trout snaller than 225 nmm were excl uded
fromthe calculations to elimnate bias fromvariation in
probability of capture of smaller fish anmong el ectrofishing
efforts. Sanple sizes shown are totals of all fish captured. The
1978 data are from Coon (1978) and 1980-81 data are from Rohrer

(1981).
Section Total Length (nmm) % of Sanpl e
>250 >300 >350 >400 =>450 >500 >550 n > 225 mm

Box Canyon

Spring 1978 83 33 14 14 6 1 0 690 89
Fal | 1980 79 29 5 <1 0 0 0 380 91

Spring 1981 96 65 34 17 4 1 <1 733 95

Sumrer 1981 97 68 33 15 4 1 <1 270 92

Summer 1986 71 39 25 17 7 2 1 1383 51

Spring 1987 86 60 47 40 19 3 <1 1911 46
Rai | road Ranch

Summer 1986 96 81 55 45 31 14 3 90 87
Fal | 1986 86 54 49 43 40 11 0 76 46

Spring 1987 60 22 13 6 1 0 0 449 55
Last Chance

Sunmer 1986 78 57 52 44 22 5 0 276 34
Harri man East

Sumer 1986 62 24 10 5 0 0 0 34 62
Pi nehaven t o
Ri versi de

Fal | 1987 60 9 3 2 1 1 0 754 66
Riverside tg
Hat chery Ford

Fal | 1986 71 17 7 7 0 0 0 59 a7

Fal | 1987 51 12 5 2 1 <1 0 1852 49

! Percent of total catch used in calcul ati ng percentages |arger than sel ected
si zes.
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Appendi x D

Version 1 of the ISU I FG 1987 angl er opi nion questionnaire
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1987 EZNRY'S FCRX FISEERIES STUDY ANGLER INTERVIEZV

Anzler Opinion Surrev

1.  VWhat county (residents) or state (nonresidents) do you live in ?
2. How many years have you fished the Henry's Fork?
3. How long did you fish today? hours
4, What type of gear did you use today? Bait Lures Flies
5. What section(s) of the river did you fish today?
Harrizman Park lower boundary near Pinehaven to Riverside Campground
Riverside Campgzound to Hatchery Ford
Hatchery Tord to Mesa Falls
6. Are you satisfied with your angling experience today? Yes No
7. 1In your opinion, has the quality of the angling in the river between
Pinehaven and Mesa Falls in the last 5 years:
Improved Stayed the Saze Declined No Opinion
8. Would you be in favor of managing the Henry's Fork from the Harriman
State Park Lower Boundary to Mesa Falls under more restrictive
regulacions? Yes No
Creel Survey
9. What was the number of each species that you caught and killed?

Caught Killed Lengths

Rainbow Trout

Brook Trout

Whitefish

Ocher
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Appendi x E

Version 2 of the I1SU | FG 1987 angl er opi nion questionnaire
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Summer 1687

Dear Henrys Fork Angler:

The Henrys Fork from Mesa Falls to Island Park Dam Is managed as a quallty
trout flshery for wlid “rout. In addl+ion, trophy trout management applles to

the porticn of rlver from Rlverside Campground to I[sland Park Dam. Current
regulations on the Henrys Fork are:

1. General regulatlens from Mesa Falls to Rlverside Campground: siout limit =
6 fish, only 2 larger than 16 Inches.
2. Speclal regulaticons from Riverside Campground to Is!and Park Dam: trout

IImit - 3 under 12 Inches and 1 over 20 Inches, artificlial flles and lures
only, slingle barbless hooks requlired,

3., In addlition to Item 2, the rlver within Harriman State Park Is fly-flshing
only,

The fly=-flshing-only regulation Is an access agreenent for Ypubllc use at
Harriman State Park.

The. Department has recelved publlc requests to extend *rophy trout management
downstream to Include the Mesa Falls to Rlverslde Campground sectlon. The
Department Is evaluating angler oplinions concerning cguallty trcut management
options on this section of the Henrys Fork. The foliowling questlonnalire Is
designed .to provide the Department wlith your oplnlen regarding the Henrys

Fork. Your cooperation wlll help us better manage tha Herrys Fork as a quailty
wlld trout flishery.

1. What.county (reslidents) or state (nonresldents) do you Ilve
In?

2. How many years have you flshed the Henrys Fork?

3. Approximately how many days per year dc you flsh the Henrys
Fork?

4, What type of terminal gear do you prefer to use?

Balt Lures
Flles

5. Which sectlon(s) of the Henrys Fork do you usually flsh? Please rank [f
you flsh more than one sectlon (use #! as the most freguent),
Mesa Falls 1o Riverslde Campground (C.G.)
Riverslde Campground to Plnehaven
HarrIman Ranch T

Last Chance ___ Box Canyon Other

EQUAL OPPORTUNITY EMPLOYER
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6. Why do you flsh thls sectlion? Type of Regulatlon___ Type of Water_
Reputation___ Flsh Size _ Number of Fish Caught Ease of Access___
Other____

7. Does this sectlon meet your expectatlons for quallty trout flshing? Yes___

No__. Why? :
8. In the last flve years do you think flshlng from Istand Park Dam fto Rlver=
'~ slde Campground has: Improved Decl Ined No Change No
Oplinlon
9. In the last flve years do you think flshing from Rlverside Campground to
Mesa Falls has: [Improved Decl Ined No Change No
Cpinlon E—

10. Which of the followling regulations do you most support?

Malntaln current regulations on Henrys Fork wlth no changes.

_____ Catch-and-release from Island Park Dam to Mesa Falls, artlficlal
fiies and ltures only, single barbless hooks.
Extend slot {Imit (3 ftrout under 12", 1 trout over 20") from current
boundary at Rlvers!de Campground downstream to Mesa Falls, artl-
flclal flles and lures only, slngle barbless hooks.

11. Would you flsh the Henrys Fork from !sland Park Dam to Mesa Falls If
catch-and-release regulations were Implemented? Yes No

12, Would you flsh the Henrys Fork from Rlverside Campgrzund to ﬁesa Falls If
the slot limit was Implemented In This sectlion? Yes No

13. Comments:

DEFINITIONS: (from 1986-1990 ldaho Flsherles Management Plan)

Quallty - a flshery In designated wlld flsh waters which ylelds wild fish,
elther consumptively or .nonconsumptively and in which angler densltles are
controllied elther dlrectly or Indlrectly by regulation, access, or other
facters. (Quatlty flsherles are usually characterized by tackle and/or |imit
regulations, above-average catch rates, and exceptlonal aesthetlic cond!itions.

Trophy - a flshery which ylelds flsh predominantly larger than the norm for the
general area In which the flshery occurs. (Trophy fisherles may be supported
by elther wild or hatchery flsh and are generally characterlzed by |Imit and/or
tackle regulations Intended to allow flsh to achleve large average slze before
harvest. Catfch rates may be below average In trophy waters.)

i
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